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ABSTRACT - _ _ 
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technological iririovatiori arid examines the phases of technological 
change, iriciudirig participants and factors affecting the change 
process. The chapter is organized into three sections^ decisions 
leading up to the_ charige, implementation of change^ and future 
changes in techriblogical innovation. The third chapter focuses on 
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changes in work arid attitudes, and conseguencGS realized only after 
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trairiirig programs arid procedures . Some problems encountered are 
highlighted, arid possible explanations for them are suggested . 
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' . v; Chapter 1 

BAeKGROUND AND INTRODUCTION TCX THE CASE STUDY 



This report centers : around a case study of the crankshaft area of Ford Motor 
Company's Dearbbrh Engine Plant. To help the reader appreciate the context in 
which the case study was initiated, designed, and conducted, this introductory chapter 
will begin with a discussion of the significant changes in the U,S. automotive industry 
which the authors consider to be relevant to technological change and human resource 
.Uopment. This background discussion will be f ollowed by aT descri^^'on of the 
preparatory activities, that led to the case study. 

Backfirburid 

Over the past decade, a combination of factors has-created ah atrribsphere of 
change in the U.S. automotive industry and Ford Motor Company. FbUr factors have 
been centrah (1) the changed economic environment facing the industry, particularly 
in terms of increased foreign competition, general ecbnbmic recession, and slQwed 
growth in the market for new cars; (2) the emergence of a strong alternative 
approach to the traditional corporate human resiStirce development; (3) a generalized 
pressure to increase labor prbductlvity and product quality and to update product and 
process technoTogies; and W the need to strike a balance between Increased 
prbductlvity and employment security for industrial employees (both blue and white 
cbilar). 

As much as the Industry might like tb respond quickly to all four factors, there 
are constraints on change. First, the auto companies and the principal autb wbrker 
uhion^ the United Automobile Workers (OAW), have a long and stable relationship, 
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which must itsetf be reevaluated as part of a change strategy. The coiiactive 
bargainihg apparatus developed over the past four decades has proved a time-tegjed 
mechanism for debating, arriehdihg, ahcl adopting innovative approaches to labor- 
management relations; yet, at least some of the problerns being faced by the industry 
cannot be effectively dealt with in the tradi'tion of collective bargaining. For 
example, many of the efforts to reshape corporate human resource policy now in 
their infancy were introduced in contract negotiations but have had to escape that 
terrain in. order to avoid being hamstrung by adversarialism. Any plans to streamline 



the organizatiohal:>structure of auto companies and 



those of ' individual production 



fac.Uueb have had to confront the complex system of seniority rights, job 
classifications, and work rules accumulated jover the p^it forty years. Managers arid 
some union represeritatives recognize these rules and definitions to be obstacles to a 
rapid response to changes in the economic environment; yet, seniority rights, in 

rhembers as lone ' oi,J^ most important sources of 



particular, are seen by union 
protection from arbitrary ahd/cr discrimihatbry uses 
Appendix E for a brief descriptibri of major aspects of 



of power by managerhent (see 
this system as they relate to 



Ford*s Dearborn Erigirte Plant). Moreover, seniority protections have increased irt 
importance for many workers as a result of; the recent history of ecbhdmic recession, 
record uriemployment among .auto and other industrial wbrkers, aftd the highly 
ucized media forecasts of increases in techriblbgy^related labor displacement in the 

. ._ I 

decade ahead. i 

I ______ 

Second, a legacy of past brganizational practice and investments represents 

i - 

another obstacle to change in the industry: Whae 1^ w ould b e^an^exaggeration to 

argue that the industry's economic success has led to its competitive and economic 

undoing, there are many „in the industry willing to ad^t that the U.S. companies' 



rather slow response to international com petition | revealed that complacency had 
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spread during an era of economic stability. This, complacency was, and to. a much 
iess^ extent continufes to be, manifested in a standard practice of top-down decl^on 
m^aking, unidirectional arid highly restricted flows of communication, circumscribed 
opportunities for technical arid/or: organizational innovation at the middle-management 
'level, arid a segmerited process for implementing new prbgrarris. The latter, in 
particular, often^left lower levels of the organization iri the positiori of being the last 
to know about new products, processes, or policies. If oi-ganizationat practice 
revealed itself to be encrusred with historical precedent "which stifled tnnovatiori, it 
had a retarding effect on the behaviors of individual managers. It warned salaried 
employees that the on)/ risks worth taking were either "sure bets" or dries which 
could be shared by colleagues in case they went sour. For those not labeled 
"promotable," an orientation-to-rules attitude sufficed iri the place of risk-taking and 
only added to the inflexibiiity of the orgariizatibri. 

Shocks to the system--ecoribmic crisis, increased competition, and the rieed to 
increase productivity— have riorietheless spurred a reevaiuatton of the foregoing 
constraints and, as in the ca5e of Ford Motor Company and the UAW, resulted in 
efforts to move in nhe direction of a more adaptable and productive system. 
Evidence for thise efforts can be found in the various programs and new practices 
which have captured public attention, including: (1) policy pronouncements from 
corporate headquarters emphasizing a new philoJophy of human relations, product 
quality, and product development feee the accompanying Ford Motor Company report 
for detaU); (2) the 1979 and 1982 contracts negotiated by Ford and the UAW opening 
new ground for worker participatiori iri decision making, information sharing betweeri 
comply and union, pilot programs of employment security for senior workers, and 
the development of a joint UAW-Ford National Developmerit arid Trairiing Center, 
among other programs; and (3) the highly visible launching of the process of Employe 



9 



OECD/DEP CASE STUDY RippRT 
Page 4 



involvement; . , 

More broadly viewed^ these' efforts constitute a trenchant evaluation ^nd 
criticism of p^st practice .coupled with a willinRgness to "experiment" with new 
brgariizatibrial practice-. However, it should be understood that the experimentatibri tb 
which we refer differs from the classic scientific model: A few controlled 
experiments (e.g., pilot programs of guaranteed employment) have been explored; but 
in the majority of instances consideration of these experiments has been scattered 
very unevenly throughout the cbrpbratibh, dep^ding on how individual plartts choose 
to respond to broad mandates from above. A relevant example can be found in the 
Employe Invrolvement (EI) process- As described in a joint UAW-Ford publication. El 
"...IS a process in which local Unions and local Managements ^ork together to^ jointly 
create a work climate where employees can. achieve work satisfaction by directing 
their ingenuity, imagination, and creativity toward tfn proving their wbrk and the 
bverall work enviroi5ment." To date, the El 'process has been mbst visible in the 
fbrmatldn of cooperative problem-solving groups. Plant management in the company 
has little choice about whether to establish EI in their facility. Where they do have, 
some leeway is in the actual irhplementation of the EI process; e.g., what pace or 
variations are necessary tb adapt tb local circumstances, thus, while no explicit 
theory of organizational change has emerged, 'there are definite plans bf actibn. 

The success of Ford's plan of action, like that of any orgariizatibn attertlptifl^to 
consciously alter itself, will ultimately depend bri its capacity to do three things: 
(1) generate data or information abbut what it is doing and to interpret that 
informatibn (2) to induce behavior arhbhg its personnel consistent with the plan and 
(3) to institutionalize or rbutinize changes in behavior wKch produce results consistent 
with the plan of action. The first aspect constitutes a problem bf operatidnalizing 
the theory and developing the capacity to generate and meaningfully interp(;et the 
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results. The second and thirds by contrast, present problems^bf aathority and 
persuasion— authority to actually instigate the plan; and persuasion as a device^tb 
engender a willingness amdhg personnel ^to participate and, once begun, to continue 
participating. These last two aspects are critical. Willingness to participate means 
more than just "suspension of disbelief." Rather, it requires information, a line into 
the system, as Well as some proof that the results of the change plan are sufficii?ntly - 
pofiitive or neutral so as . no;t to inhibit cbhtihued participation.' Participants in 
organizational change efforts heed to have the experiment explained to them and to 
see jxjsitive results from their participation if they are to continue to. participate. 

These points are especially rei<2V.lnt [i\ t.'ie case of the automobile industry and 
Ford Motor Company precisely because the intent is to create a more open and 
responsible organization. Catch phrases like "more openness," "informatibri sharing^" 
and "trustbuilding" have been emphasized in the change process. Emplbye Involvement 
has become something of a cornerstone in the Ford's public relations campaign to 
change the image of past labor relatibris practice. "Quality is 3ob 1" has emphasized 
the importance of imprbvihg product quality— -a goal which . requires better 
communication between hourly and salaried employees and within the salaried ranks. 

One of the. areas in which improved communication between wbrkers and 
management is. needed, and to which the new approach to better cbmmunicatibris is 
being put to test, is technological change. Many workers arid uhibn representatives 
recognize the dilemma of the need tb shbre up :the cbmpariy's competitive position 
With new technology and the specter of job displacement by new technology, tike 
other automobile co.m parlies arburid the world, Ford Motor Company has been putting 
increased emphasis bri autbrhatidn and robotics. True, automation is nothing new, for 
it has beert a long-term tr^nd in all industriai. countries, including the United States^ . 
for almost forty ye'ars^" It has profoundly changed the mode of productibri in both the 
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office and the plant* However, untii about five years ago the major use of 
computers in pi^nt production had been for process contrbl--cbritihubus and bat<:h 
processes for rnaking chemicals and steel, for example. The impact of autbmatibh bn 

labor had been less obvious because these processes em ployed relatively few workers 

*• ^ _ _ _ . _ . ' _ . • . 

originally and because the widespread in'iplementatibn of computer process control 

took place mainly during a peribd bf ecbhbmic expansion. 

" In recent years the grbwth in computer applications in the plant,, including 

robotics, has shifted toward manufacturing, espedaiiy those manufacturing prbcesses 

■ - _ _ _\___ _ _ - - 

which are labor intensive, unpleasant, or unsafe. Moreover,, this shift has been 

accompanied by ecbhbmic .stagnatiorb and ihcrc:i:.sed ibreign competition__J^n the 

manufactured goods market in the United States. The resulting high unemployment is 

due to all of these confluent forces, making it difficult to disaggregate the relative 

- ^ ^ 

significance among the cbritributing factors. It has been pointed out that automation 
in manufacturing is necessary to keep U^, industry competitive internationally. New 
jobs are being created by thcN^emerging industries that produce tiv. hardware and 
software for automation. However, it is clear that the cbmpbsitibh of the industrial 
work forcd will be different in both total size and in thfe types of jobs offered; 
mor-^ver, the share of jobs fburid in the manufacturing sector will continue to 
decline in the cbrhirig decades. 

As it confrbnts a changed world market and pressures to improve cost 
competitiveness, the U.S. auto industry has ehcbuhtered these problems directly. (Se^ 
Appendix A for a more extensive discussion of recent research oh the impacts of 
technological change^ in the auto industry bn emplbymerit levels arid patterns.) Even 
thbugh the practices b^^nterhatiohai butsbUrcirig and plant relocation (outside the 
*U^.) have been subjected to negbtiatibh between company and union, the prospect of 
capital rribbility remains a, powerful and potentially negative influence on the prbcess 

ii' - BEST COPY AVAfLftMl 
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of building cooperation. Less dramatic than the loss of jobs to a foreign 
manufacturer or a relocated plants dutsdurcirig to firms with non-ohibnized wbrkerj in 
the U.S. remains ah option for the autd companies and, as a result, a cbhtihuihg 
threat to uhibhized workers. 

These questions and fears are not limited to blue-collar, production employees. 
Techndldgical change and internatibnaiization ^-portend reduction in the demand for 
supervisory employees (particularly as prbduction is relocated; or jobs eliminated) and 
changes in the skills required of other salaried personnel. In the latter case 
particularly, the introduction of more extensive (and accessible) forms of information 
^dcessing and the computerizatibh of many design and eval^.^ i^nctiohs could 
render some salaried personnel redurrdarit. Others could be faced _ with the challenge 
of acquiring a hew set of skills. 

The need to respdnd to foreign competition while achieving some balance 
between techndldgical change' and emplbyment security will force industry and union 
leaders to seriously consider new avenues in industrial relatidhs and human resource 
management. Whether the recent "economic "hard times" df the auto industry will 
actually lead to changes in practice remains, however, unclear. Autb company 
executives have emphasized their receptiveness to new programs bf human resource 
development by allocating substantial sums for upgraded technical and "human 
relations" training but^ at the same time, have suggested taking employment overseas 
where there are trainable workers, if labor cbsts cannot be trimmed and productivity 
increased. Union leaders have pledged their support for techndldgical upgrading if 
greater employment security can be ach^ved fdr the rank and file; yet some are 
privately skeptical that,' despite industry pronouncements, the two are compatible. 

If indeed some balance is to be achieved, a critical factor in the future of the 
auto ihdustry.and other basic manufacturing segments of the U.S. and European 
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eeohomies wiU be the content of human resource development practice. Rather than 
being a function whose domain is restricted to the administration of salaried 
uarsonhel or the supervision of collective bargaining agreements, human resource 
development must expand its borders to the fields of fjarticipative decision-making, 
information-sharing, skill develppment, arid leadership trai Ing at alt levels of the 
enterprise. How such a reorganization will be accomplished and who or what 
organizations (e.g., companies, unions, gbverrimerit, or educational institutions) will be 
involved in the change process are the central questions which need to be addressed. 



Human Resou>z~ C,^yeidpm€n^ and Techno logical S h ange: The OECD P^gh^ 

In this climate of internationalization ..and rapid technological change, the 
Organization for Economic .Cooperation and Development (OECD) proposed a study of 
the "Development and Utilization of Humap Resources in the Context of- 
Technotogicar Change and IndUstcial Restructuring." The project, according to the 
proposal circuiateci by OECD's Center for Educational Research and Innovation (Paris, 
iO May 1982), focuses bri "the interface, between the development and Utilization of 
human resources at the work place and public policies in the fields of education, 
vocational training, and employment.'* The main objectives are: (1) to analyze the 
ways in which human resources are developed arid Utilized under different economic, 
social, and cultural conditions; (2) to understand the roles played by the different 
agents both in governmerits arid iri^ enterprises; and (3) eventually to suggest 
conclusions with respect to improving the development and utilization of human 
resources iri the years ahead. 

participants in the study are from five rnajbr auto-producing nations: United 
States, West Sefmithy, Sweden, France, and Tapari. One company was recruited from 
each country; these include Ford (U.S.), Volkswagen (West Germany), Volvo (Sweden), 
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Renault (iPFSce), and Toybta Okpah). Each company agreed to prepaFe a report bh 
their hurnan resource policies relating to technoiogicai change and to cooperate with 
a team of outside researchers by facilitating entry into a plantf that had recently 
andergone major technological changes. Another part" to this study is a cbrripilation 
of riatibhal and regional (state) policies dealing with human resburce develbprrient in 
each country. 



This report sammarizes the findings from the plant-level study. Fbrd Motor 
Company volunteered to participate ohd provided access to the Dearborn Engine Pm>t 
IDEP) which was renovated between 1979 to 1981-, at a cost of nearly (US)$600 
mHHon, to prepare the plant for production of a new iour-cylinder engine. This was 
one of the largest plant renovations in the history of Ford, and the new equipment 
and machines represented a significant increment in technological sophistication when 

compared to the old plant. 

Through extensive discussions and meetings with close to iOQ Ford employees, 
the research team from the University of Michigan reconstructed the history of 
events leading up to the renovation and the renovation prbcess itself and then 
analyzed the consequences of the renovation. The questions we asked arose directly 
frbm the parameters of the overall OECD project: How was the decision made, and 
how were the various parties in the plant inforrned of the renovation? How did they 
interact at various stages in the process? What were the employment consequences 
of the renovation? What were the costs and benefits in human and organizational 
terms? What was the role of training in the renovation process? What lessons were 
learned from this experience (e.g., ' regarding human resource development)? What 
further techriblbgical changes are on the agenda, and what cbrisiderations. are being 
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made for human resource utilization arid impacts? (See Appendix D for a more 
detailed Usting of the questions posed.) . " 

The body of the report is divided iritb three rnsdri sections: 

\\) The remairider of this chapter describes in detail how the study was 
conducted, including the preparatory phase, an introduction to the Ford Dearborn 
Engine Plant, and a discussion of why the crankshaft prbductibri area was chosen for 
special attention. CPsapter i concludes with a description of the questions pursued in 
discussions with Ford Motor Company persoririel and documentation of the strategy for 
investigation. 

UU Chapters 2, 3, arid % ptc^unL the findings from the case study. Each 
chapter -corresporids to a segment of the investigation: Technological plaririirig and 
decisibri making (Chapter 2), Work organization (Chapter 3), and f raining (Chapter 
While it is understood that these areas of irivestigatibri overlap, they are initially 
presented as separate topics to aid iri elabbrating the details of the case study. 
When it is critical to do so, findings frbrri rhbre than one area are presented within a 
chapter; however, a conscious focus bri an iritegration is made in the fifth and final 
chapter. 

(Ill) The firial chapter, Chapt^" 57^ontains the conclusions drawn by the 
research team. The iritergrated results are initially summarized and key observations 
are uriderscored. In closing there is an outline of additional research and a 
consideration of tFse policy implications suggested by this project. 

Case Study Design 

The Preparatbry Phase 

Betweeri December 1982 and February 1983 preparations were made to undertake 
the case study. After joint consultation with OECD project staff and selection of 
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investigators from the University of ^Michigan (representing disciplines as diverse as 
engineering, technological plarihirig^ social work, and sociology), an initial rouaj. of 
meetings was set up with representatives from Ford and the United ftato Workers. 
Preliminary interviews werjs arranged at the time and the first round of discussions 
helped immensely in honing the research questions. Included in this first round of 
discussions were nine Ford representatives from various levels in the cbrporatibn, two 
elected union officers, and several production workers. The preparatory work was 
documented in a report issued by the University of Michigan research team in April 
1983. 

Site Selection and Bescriptioh • 

Ford Motor Company's Dearborn Engine Plant (DEP) in Dearborn, Michigan, 

provided an interesting and useful site for the OECD case study for several reasons. 

First, as mentibrted earlier, because technological changes were luhdertaken at SEP in 

the recent past, it was possible to meet with direct participants in the renbvatibn to 

get their impressions of the plant and" their work before and after the change. 

Second, plant and other company personnel arid urtibrt representatives had 

t _ " 

demonstrated active support for, br participation in, training programs related to 

changing technology. Arid third, management, union representatives, and many 

workers at. DEP expressed interest in the study and offered their cooperation tb the 

research team. 

The plant was built in I9kl by the United States goverriirierit to manufacture 
aircraft engines; In 1947, after the end of World War U, the facility was purchased 
by the Ford Motor Company, initially tb be used as a parts warehouse. In the early 
i950s, however, it was cbriverted tb the production of automobile engines. By the 
mid-.4970s, with the onset of a succession of energy crises and a shift in cbmpariy 
strategy, the manufacturing facilities became butdated- Between 1978 and 19S0 a 

If 
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million rehabilitation and expansion converted the plant frbrri the production of 
powerful, but increasingly unpopular, V-8 engines to the fflanufacture of more 
economical i.e-Uter, four-cylinder engines. Major technological changes (described in 
greater deiaii in Chapters 2 and 3) were introduced; among the most significant 
changes wTrT^computer-aided automation of transfer, machining, and checking 
processes. The converted plant has the capacity to produce approximately 4,200 
engines per day— one million per yeair. 

In the 19603, the plant employed as many as 3,000 workers and produced V-8 
engines-and parts for other plants. ' Present employment levels ar^^ far lower: 1,500 
hourly employees in the second quarter of 1983. That reduction represents the 
combined effects of lower production levels and technological change and the removal 
of industrial engine production. Estirnates made by plant personnel suggested that 
even if tte plant were to achieve its productive capacity, only three-fiiths (or 3,000) 
of the previous number of hourly workers would be employed. As it presently stands, 
honskiUed fcurly workers mUst have approximately ten years seniority to keep their 
jobs in the plant. r 
The Cranksh aft Are a 

In keeping with the framework suggested by OECD, two units-one involving 
primarily hourly- (production) personnel and the Other mainly salaried (supervisory and 
Staff) employees- were diosen within DEP as foci for the case study. . The strategy 
for selecting those units was discussed at a meeting with plant arid company 
personnel, the UAW local unit chairman, and the research team. After a tour of the 
facilities, two candidates among the production units emerged: the engine hot test^ 
area and the crankshaft production line. A group consensus soon fixed upon the 
crankshaft Une. Both areas had undergone massive renovation in which job changes 
were significant, fewe? w5rkers were heeded to run the operation, and some trairiirig 
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was necessary, the hot test area, however, included very few workers who were 
there both before and after the change. The crankshaft area, on the other hand^ 
included a number of workers- who had been there both before and after the change. 
Time and resource limitatibns, along with the desire to dbcvjmerit the changes in work 
organization brought about by the renovation, led to the selection- of the crankshaft 
area for detailed investigation. 

Selection of Personnel for ^ 6lldw - up Discussi ons^ 

It was decided that the hourly and salaried units should be functionally linked to 
make the case study more meaningful. One unit selected was all hourly production 
•vorkers on the crankshaft line. The other unit was a composite -©^ .t^o-*' ' -7-'t'aried 
but also some hourly personnel, which included all production supervisors, skilled trade 
workers, process aigineers, plant engineers, training personnel, and higher level 
managers who had some influence on the crankshaft line. Selecting the hourly 
production personnel was straightforward: they were the 40 or so workers in both 
the day and evening shifts assigned to the crankshaft line. The composite group was 
much more difficult to select. Over the course of several meetings, various 
managers from plant, division, and corporate levels and union representatives 
suggested the names of our initial contacts, tater discussions netted more contacts 
which were subsequently pursued. In the end the researchers were confident that a 
Representative "group-6f - the m bst-khbwledgeable persons -had_J>e_en JderrtLf ie d^ 



EKLC 



Over the two months of intensive investigation, the research team met with 87 
persons either individually or in smaU groups (see Table i below). This included ^0 
hourly production employees arid 6 hourly maintenance and skilled tradesmen in the 
crankshaft area^ three elected union representatives, and 38 salaried employees at 
various levels and locations within Ford Motor Company. However^ the research team 
did not seek out workers who worked in the crankshaft area before the renovation 
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bat who are no longer there. 

" table 1 

Characteristics and Location of Personnel Involved in the Case Study* 

Employment Site at Time of Study 



Employment 
Status 



Salaried 



Dearborn 
Engine Divisional 
plant Level 



2h 



Corporate 

Level Other 



Total 



38 



Nonskilied/ 
Semtsldiied W 

Skilled 6 

Other 

TOTAL 70 



8 



4 



40 
6 
3 

87 



This refers to separate Individuals with whom we met. Some people were 
contacted more than once or met with us bh different topics. Thus, the totaL 
number of discussions is sbrhewhat higher. 



♦* One salaried employee^ a training specialist, worked at DEP but was on North 
American Automotive Operations payroll. 

three union representatives (cohsidered for our purposes hourly employees) were 
of f icers of . the UAW Local (600) which covered the complex of plants of which 
PEP is a part. 
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Research Str a teg y^ 

The research team Was divided into three groups for purposes of collecting data. 
One group was concerned primarily with the Introduction of hew technblogy^^hd 
focused upon selected members of the composite salaried group for their information, 
A second group was concerned primarily with work brgahizatibri and held discussions 
with all the hourly workers and selected individuals among the composite salaried 
groups The third group was cbhcerned primarily with training and focused upon those 
individuals that 'were involved in planning or Gonducting the training. 

Each group had a corollary objective of collecting data which related to the 
other areas. For example, the group concerned with work organization also explored 
issues relared tO training with participants in the training prbgrams arid sbught to 
assess what people on the shop floor knew about or contributed to the intrdductidn of 
new technology. In some cases- company or uriibri representatives engaged in 
discussions with rhore than one grbup in the research team's effort to more fully 
explore the bverlappirig impacts of change processes. 

For the varied discussions necessary to cover the complex of topics developed in 
the preparatory stage, the research team . constructed separate indices bf questions to 
be pursued in each' area (see Appendix D for a detailed listing). These indices were 
subsequently cross-checked to insure that different perspectives (e.g., plant vs. 
corporate views, hourly vs. salaried erhployees) on the reribvatibri process (and its 
aftermath) were included arid tb miriimize redundancy in the individual discussions. 

AlthbiJ^ a number of factors, especiaiiy the need for small erigiries^ led tb the 
renovation of^the Dearborn Engine Plant, the mbst bbvibus change was the 
ihtrbductibn of ^ne^^^K^echriblb bbth iri prbduct and process. Therefore, we will 
begin the descriptibri of firidirigs frbm the case study by tracing in ehaplc: 2 the 
prbcess bf techriblbgical innovation before, during, and after the DEP renovation. 
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Chapter 2 ! ^ 

TECHNOLOGY' INTRObueiiieN 



IntrodQC tiim . | 

in this chapter we mil discuss techndlogicai ihnLvatioh, in particular the process 
by wFdch new technology was introduced at the Dealbdrh Engine Plant (DEP). We 



iLdir 



will examine the phases of technological change, including the participants and factors 
which affected the chah^ process. The chapter is organized in three sections: 

(1) decisions leading Up to^ the change , including initial pinning and preparation; 

(2) the implementation of change at tte plant; and (3) future changes in technology 
introduction being suggested within the Ford SAd^or Gbmpahy based in part bri the 
lessons learned through the DEP experience. 

This chapter is based on extensive discusUoris with salari^'d prdfessidnals 
rnanagere and engineers— functioning at plant, divisibn, arid cdrpdraje levels of the 
organization. We were interested in bbtairiirig iiiultipre perspectives on the change 
process, with emphasis oh views from the plant its^felf. However, th^|^ reader should be 
aware that what is coriveyed here represents dbsdrvations and opinio^ns from managers 
and ^girieers, not hourly workers involved in direct production tasJ;cs. Those views 
will be presented in the next chapter. 

,^W,e. found. that„techn^^ is a /dynamics but evol utibriary process. It 

emerges frorn existing technology and continues /to change and advance rather than 

remain fixed between rhajbr reribvatibris of expansions. In. a large company such as 

_ . ■ - - . , - - I ■ j - ■ 

Fbrd^ one can use a model of a spiral to visualize the process of technological 



charige: technology within the 



t 



ascends the spiral gradually, rhoving /f rbrh 



plant to plant increments. However, viewed i from the perspective of a sirigle plant. 
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change may seem revolutibtiary— as in a jump from one level in the spiral to another. 
For example, by the current standards of Ford as a ccjrporate systerh, Changes irTthe 
prbciss technology at DEP were an extension of practices already in' esdstence ;at 
other eigine plants. This may account for the fact that many of those with whom 
we spoke were more excited about the brgahizatibnal, managerial, and human 
relations changes (including intensified training) accompanying the renovation than the 
renovation itself; Wfaie recognizing the impbrtahce of technical components, it was 
emphasized in the discussions that human and social factors are of equal or greater 
importance. What ernerged from our synthesis of comments was e: view of the plant 
as a soaal system with the need for better integration within and between the 
various levels and functions through a greater degree of communication, collaboration, 
and partidpatbry decisibnmaking; 

pecisixins Leading to^the PEP Renovation 

Predisposing Circumstances and Engine Choice 

The decision leading tb technological innovation was market -driven and involved 
complex planning oh ah international scale; the OPEC oil embargo in 1973-7* and 
the subsequent rapid rise Of oU prices shifted the emphasis frbm large cars to small 
cars in the U.S. automobile market. As corporate staff at Ford in Dearborn 
considered its small car strategic arbUrid 197U, the need b^icame apparent to replace 
tbth the European Escort and the U.S. Pinto; The "world car" concept as well as 
limited resources led th^ corripaiiy lo seek a single basic engine design fbr its new 

generation bf small cars. 

Some 20 small engine designs around the world were examined. An early 
candidate, a modification of Ford's "surrey" engine, was soon abandoned because it 
would not meet the increasingly stringftnt U.S. emissi oh standards; and a 2.3-liter 
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engine "was considered too heavy arid bulky for frdntwheel drive passenger cars. 
Three engines with differerit cdrribustidn chamber designs survived the winnowing 
process and received careful cdnsideratidri and testing in the compeny's Scientific 
Laboratories in the U.S. These were: (1) the compound valve hemispherical (CVH) 
design, ox the "Hemi"; (2) the weage design^ also known as the" quench type or the 
bath tub; and (3) a precombus^on chamber design, simiiar to Honda's^ CVeS esngine. 
The three engines were compared with respect to their size, weight, cost, and fuel 
economy. Thf* Hemi «igine (codenamed "Erika") was firially chdseri, riot because it 
was the least costly,, but because it was deerried rricre capable of rrieetirig the 
emission standards which were being raised ir. Europe as well as in the U^. It was 
believed that the Hemi could meet the environmental standards without a catsdytic 
converter, although this did not turn out to be true; The Herhi engine was also 
deemed more flexible in terms of redesign for tradeoffs between power and fuel 
economy; 

After the basic choice 61 the Herrii crigirie^ further develdpment and final design 
were carried out by Fbrtfs engineers iri Europe, as they were more ^ experienced in 
desigriirig small^ fuei-ef ficierit engines which had higher speed and torque than their 
American cdunterparts at that time. Important vafiations were allowed between the 
Hemi engine for Europe and the same engine for North Arherica in the areas of 
manifold, mounting, and emissions^ The developers in Europe were far reriioved frdm 
the eventual American production site in Dearborn. The European version has l>een 
produced at Bridgend^ Wales, which has a production volume capacity about half that 
of Dearborri Erigirie Plant. 

The Planning Procedure \ ^ 

The Ford Motor Cbmpany is brie of the largest cbrpbratibris in the wdrld arid 
fbilbws a Ibng-terrh, multi-based^ arid riiulti-level planning prdcess. the planning for 
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its main business, car and truck production, follows a product planning process which 
has the following live phases: (i) Business strategy; (2) Strategies for markilirig^ 
manufacturing, and product development; the last to be followed by (3) Concept 
development; (4) Advanced program development; and (5) Prbductiori program 
execution (for further details, see the Company Report). In the early stages^ planning 
considerations are focused on such questions as whether and what kind of small cars 
should be produced and sold in which market segments in the world. As noted 
earlier, top management and corporate strategic planners decided on producing a 
small car that would be marketed in both North America and Europe, with minor 

variations between the two versions to meet somewhat diiierent market objectives 

[ _ _ __ __ 

and governmental regulatibnsi The Hemi concept which Was selected had to be "sold" 
internally to the Ford operations both in America and in Europe. 

During the rhulti-yeir product planning process, a number of advisory 
committees and the central staffs provide support for the Office of the Ghtef 
Executive. However, as far as manufacturing and human resources are concerned, 
these advisory committees, sudh as the Mantrfacturing and Supply Subcommittee and 
the Human Resources Subcommittee, remain oh the level of broad policies and 
strategies, in the case of the Erika engine, the corporate product planning group 
decided on the volume of the hew engine to be produced and where the engine was 
to be used. These assurhptibhs were then given to the Engine Division to study the 
manufacturing costs, to estimate the type of facilities required, and to compare 
alternative sites for making the engine. ^ After this plannihg was done by the Engine 
Division and approved by the company, the Engine Divisibh took fesponsibilities for 
inviting bids for the production equipment and for managerial and engineering staffing 
of the dibseh plants ' 

At -the early stages of business 'arid product development strategies, human 
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resource considerations^^ were not prominent; but entered bhiy in a subtie way. When 
loCTtibn choice for production is considered^ a gibbai butibbft is first taken to 
compare labor costs and capabilities in different cbUhtries, When alternative sites 
are compared in the same region or country, the cbhsideratibri would include labor 
relations climate, labor quality, as well as labor -Jcost. Fbr example, \i was noted 
that Dearborn had an experienced labbr fbrce.' In 1)77^ three jears Before "3od 
(the time for the first prbduct tb be. produced, nominally April 15, 1980, for the 
Hemi or Erika engine), a 10- to 12-month planning process for site selection and 
engineering design was initiated^ The Erika program marked the first time in Ford 
KuiL. :*wi..ian skills were considered during this early planning phase lor two reasbns: 
(i) technology complexity (tight tolerance) and (2) changing rharik^rhent philosophy. 
This consideration of human skill requirements led tb the allocation of a training 
budget of about (US)$7 million even before the site was selected (see Appendix F for 

a surhmary of training cost). : - 

I' ■ 

Sfte Selection ' w 

the choice of the Dearborn Engine Plant (DEP) for renovation and production of 
the American version of the Hemi ertgi^ie included a complex of ecbiibmic, , _ 
organizational, political, and social considerations. Before its renovation^ DEP had 
been producing' V-l engines for large cars arid, with the shrinking market for such 
vehicles. Ford had annouficed the closing bf DEP, with the intention of shifting 
salaried and hourly persqnne^ tb other assignments. The plant was expected to 
become vacant or be used as 1 warehbuse. • Three basic site options had been 
considered for prbducihg the Hemi engine in America: (1) construction of a new 
engine plant on a "greenfielrf' site somewhere in southeastern Michigan; (2) expansion 
of an existing engine plant, perhaps' in Windsor, Ontario, or Lima, .Ohio; and 
(3) conversion of an e.tistihg engine planti such as DEP. * ' > 

2B ' 
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From the standpoint of a tangible cost-benefit comparison, differences among 
the three options were relatively small (within about 10 percent). Clearfy the 
biiildihg-related expenditures would be less, for an existing site than for a greenfield 
site. Except for the cost of demolitidn, an existing site would be less expensive 
through its use of existing building structure, parking and roads, boiler house and 
equipment, and other infrastructural facilities. The savings could be in the order of 
$50 million. However, this amounted to less than 16 percent of the total projected 
budget of $600 million for the entire plant, new or renovated. Uncertainty in the 
various assumptions trhderlyihg the total budgej^ could well exceed this approximate 
amount of savings. Thus, a variety of organizational, political, and social factors 
became imp>6rtant in decision making.: 

A number of managers^ considered it. unwise to renovate DEP, both for its 
restrictive labor agreement and -because of the structure of the building. Moreover^ 
the complicated Rouge-wide seniority system (see Ap^peridix E) was considered a 
barrier to the establishment of a cost effective training program: given that skilled 
maintenance workers ^vould have to be trained in the^details of any new machinery, 
the Rouge-wide seniority system for the skilled trades coOld undermine any training 
effort by allowing maintenance workers in DEP to be "bumped out" (displaced) by 
workers wit'^rfibre seniority laidoff from another part of the Rouge. Renovation of 

s 

- - - - - -- - y 

the DEP building was considered costly and difficult. It is ah older buildings two 
stories in structure, rather than one fldlr as is currently considered optimal; 
moreover, it was originally desigried'^br a different purpose (Ue., aircraft engine 
production). ' - 

Oh the other hand, there were factors favoring DEP. For example, per: -.its for 
ehvirbhmental protectibh were readily obtainable for the existing DEP, whereas 
getting permits for a new greenfield site would be more difficult and time-consuming. 
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A large pool of trained and retrairiable workforce, was present at DEP. There were 
also inherent opwatihg cost advantageJ at DEP contributed by the Rouge area saf>pbrt 
activities^ such as truck and rail senvices, plant security, and others. Moreover, the 
State of Michigan and local government encbaraged Ford to keep DEP in prdductibh 
through tax incentives (e.g., Dearborn froze the assessment level of DEP under 
renovation). Local governmental officials and the United Auto Workers (UAW) union 
strongly urged Ford to keep DEP open in order to keep the jobs there, and 
maintained an active campaign along these lines by making contact with legislators 
in the state capitol and Washington, DX^ and holding a demonstration at Ford world 
headquarters. There wert uiear indications that the UAW would become more 
cooperative^ and the bumping of skilled tradesmen was actually suspended during the 
launch period at DEP. The availability of an experienced^ skilled workforce at iSeP 
was certainly important and. was a known factor^ as compared to the uncertain 
jr/aiiabiiity of such a labor force at a greenfield site. When Henry Ford U reversed 
the earlier decision to close DEP, the general perception among those with whom we 
spoke was that th^ decision was based mainly on ncneconomic grounds: Ford's social 
responsibility to its employees, i.he ibcal and regional communities^ and to the 
ecbndmy of southeastern Michigan.- 

ipiementatibn of Technology 



The design of. the plant was changed several times in response to alternating 
company plans. Qriginally the iriteritibh was to have two-thirds capacity for a 1.6- 
liter engine and one-third capacity for a 1.3-liter engine. That was the way the 
plant was sized and machinery was purchased. Later, a decision was made that there 
was riot enough difference between the two caigines to justify the smaller of the two. 
This required conversion of 1.3-liter equipment to the l.S^liter engine standards. 



2 



OEGD/DEP CASE STUDY REPORT 
Page 23 



Most of the heavy-part machines were affected. Layouts were changed; the plant 

was expanded in sbrhe areas; and a decision was made not to use some marfiines 
previously instalipd. 

_ ; i . . _ . 

Initially th^ plant was sized for ah annual volume of 638,000 engines and 

^_ _ - 

machines were specified for that capacity. Later, corporate planners f^ij^^'"^^^ ^his 
would hot be ehbUgh volume* and a 1.1 million engine annual capad^y^ expansion 
program was undertaken. This required enlarging the buHding. Some machines had to 
be added, and others moved, and the conveyor lines moved, as well. Despite the 
intricate planning^ and mbdifications in forecasting, market demand has had the plant 
funning at about half its capacity until these observations in the summer of 

1983). All these changes are disruptive to the production system itself as the 
equipment is dedicated autbrhatibh and not especially flexible. We were informed 
that if other than a four-cylinder engine were required, extrerrie difficulty would be 
experienced. 

The character and difficulty, of the renovation was described by one engineer as 

follows: / , 

We had four cliff efent engineering grbups working on the rendvatidn. When 
you stack up all the possibilities for error in the time frame we were 
dealing with, it is a miracle that we did what we did. We cleared out old 
equipment, demolished (rhbst of the interior of) the building, foundations 
were installed, new equipment was being installed cbncurrently w^^^ 
foundations. A hew machine, was. sitting on the fiqipr while cor^struction 
was going on .around it.... What' happened here was probably the biggest 
undertaking at Ford. 

Evolutionary-Nature of the Technbiogy 

Although the hew prbcess technology and autbrriatibri introduced in the' 
renovation of DEP appeared revolutibriaf y to some plant personnel, these changes 
were basically evblutibhary in nature within Ford Motor Gomi: .^^y. Each of the 
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company's five other North American engine plants ixn Lima and Cievelahd^ Ohio; 
Windsor and Essex, Canada: and Chihuahua, jWexicb) and their counterparts elsawhere 
in the world undergo some rheisure of technological updating every few years, usually 
accompanying product changes. Thus, the lijiiest rendvatidh at any plant; would 
include incremental technological advances beyond the previous successful changes at 
oth^ plants. The renovation of DEP in 1978-79 made it the most automated 
automobile engine plant in the world at the time, but its furthest advances have 
since been surpassed by other plants. The most important manufacturing technologies 
introduced at DEP include; the profile lathss that make the elliptical cross-section 
barrel-shaped pistons, the autdmatic hot and w'.gine test systems, the fastener 

assurance system that mdhitdrs and controls the torque applied to fastening bdlts^ the 
optical gauge for cyUnder head measurements, and the black Ught tests to check oU 
leaks. The more impoFtant plant engineering techhoTbgieT include infrared detection 
of loose electrical connections and the use of Uquid nitrogen sleeves to freeze water 
to isolate pipe segments for repair. 

Also newl at the .plant are a variety of processing procedures— on-line recjiyirigi 
a carousel system rather than conventional storage bins, computer inputs to keep 
everything up to date, on-line shipping, and computer-automated highbay warehbuses— 



making for, am 
of engine parts 



ong other tFdngs, more stringent inventory requirements for the number 
produced^ each day. It is irripdrtaht to ndte that much of the system 
was put together th/ough a technoTogical expldration with vendors. Outside vendors 
constitute a significant force in the diffusion of technological innovations. 

The crankshaft area has been FugFdy automated as a result of the reridvation. 
In the crankshkft area, one worker can now handle several grinding statidris. As 
cdmpared to former operations, tolerances are about 60 percent tighter. 
Consequently, automatic gauging, by electronic cdntact and non-contact types of 
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gauges^ is used extensively to monitdf 138 chara istics (compared to *2 previously) 
to minimize defects in- the crankshaft. Another manufacturing technology intrcKTuced 
to DEP that was new to Ford (but not to the industry) is the crankshaft mass 
centering system, in the more conventional geometric centering system, the 
rotational axis is established by drilling the centers at selected locations. In mass 
centering, the crankshaft is spun arid the location of the mass center-iine^ is 
calculated. The centers are „ drilled in relatibri to mass on each crankshaft, thus 
minimizing casting variatibrii and increasing efficiencies at the crankshaft balancing 
operations. As in the rest of the manufacturing process, the crankshaft^ area uses 
programmable controllers (PC) extensively to perform logical decision making for 
control applications that formerly required relays. With PCs changes in machine 
control can be accomplished quickly without hard wiring revisions. The PCs also 
provide the potential capability to cbmm^inicate directly with a control computer to 
record production rates^ dbwritime^ and scrap counts. However, these changes are riot 
as dramatic as was, fbr example, the radical "state-of-the-art" departure irivblved in 
the hot engine test system » 

Organization a l -Innovation 

Given the "evolutionary" nature of techriblbgical change in the company, some 
managers argued that the most innovative aspects of the DEP renovation were not 
technological, but brgariizatibrial in character. They pointed to a management style 
that: increasingly emphasizes participation and to the establishment of a riew learning 
center thrbugh ' which many wbrkers in the Rouge complex^ hot just within DEP^ have 
received training. It is the combination of management style and training, more than 

_JL ______ . _ . ... 

the technology, several managers at the division level believe^ that resulted in the 
continuing improvement of prbduct quality arid labbr productivity at DEP. This will 
be discussed later in the chapter. 
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There was agreement that there was little or no use or need for outside 
consaltants. ^Other Ford engine plants were looked to specifically for Ucas, 

■ - - - ■ - - - 

particularly the plant in Lirriaj Ohio. Expert personnel, induding trainers, were 
shifted in from other parts of the company. Moreover, equipment vendors provided 
advice coricerhirig particular hardware and participated in the training of operators, 
both ih-plant and at the vendor site. A small degree of outside consultation was 
drawn upon with regard to the renovation of the building itself, including plant layout 
and the installation 5f equipment. These consultants included architectural engineers. 
dotcome ats Measured against -Original Expe ctations 

There was consensus arhbhg those With whom we spoke that* a.. standards 
which were set as objectives were consistently met or bettered, and by sizable 
margins. This includes the company's three major objectives: quality, cost, and 
productivity. The launch date of April 15, i980. Was underrun^ with some engines 
produced on a trial basis prior to this date. The target expenditure of $656 million 
for the renovation came in at an actual figure of $593 million. With regard to 
quality, the objective was ^5 repairs per 100 engines produced .at„DEP:_ it_ is now 
down to less than 7 (a 25 percent annual improvement). Most of the repairs are for 
minor oH leaks due to seaU^ problems which can be corrected through a modest 
capital investment, the intent is to match the projected 1986 Japanese repair rate 
of 3.0 per 100 engines. DEP quality performance the first year after launch was 12 
percent better than the last four-cylinder aigine production launch in Lima in 1973, 
despite being a much more complex and sophisticated engine. Quality improvement 
of crankshaft manofactofing over 1981 is as follows: 
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1982 19S^ 
Casting 8 % ' 79 % ' ' ' 

Machining 13 % 78 % 

Mciripbwer requirements, overall, have been reduced materially in the last two years, 
to the point of matching the Oapanese level of productivity imprbvemeht of 1 percent 
per month (but not the actual productivity levels). Overhead reduction ^supplies, 
maintenance, etc.) has improved at a rate of approximately 10 percent per year. 

A number of reasons for DEP performance excellence were stressed jby Ford 
management: the concentrated training program offered at the plant. El , (Employe 
Involvement) meetings and the participative management style, intense competitibri 
from 3apan which has led tb a survival mentality, and discussions by managers with 
hourly workers \vhich emphasize and document the competition issue. As' a rpsult, it 
is stated, motivation and group spirit among personnel is up, and there is better 
cbbperatibn between hourly workers and management and between the c^^ 
the union. Success in plant performance seems tb have had a booster effect in 
further elevating morale and coUaborative feelings, there is also better cooperation 
from suppliers, whose parts have increased in quality. The improved technology, per 
se, was identified as a source bf better bverall performance, but human factbrs 
received more emphasis fi'bm many among those with whom we spoke. 

Sbme'hdufiy people and skilled trades workers have a sbmewhat different view 
of the success ofc the effort (see Chapter 3). They feel that sbrfie of the machinery 
does not work well and that downtime is high. Only the extra capacity of the plant 
allows such deficiencies to occur withbut dire Cbnsequences, they argue. From ' 
management's standpoint, the planfs extra capadty allows managers to employ both 
production arid skilled trades p^ftonnel at the levels required to effectively support 
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prbductibn. At this level of staffing, which is considered optimal by management, 
some machines are allowed to be down (inoperative) for periods which some workers 
feel are inordinately long. 

In assessing DEP performance, therefore, it is important to consider the context 
of production intentions and capacity. As indicated earlier, the plant was built 
briginaiiy to aiibw production of 638,1300 engines per year and later expanded to 1.1 
miilion engines per year. Because of reduced market demand, the plant has been 
running at about half capacity. The full capacity of the plant has therefore never 
been tested, and it has the luxury of great frexibility. These are unusuai and 
irregular cbritribvitidns to performance capability. 

All in all, the DEP renovation involved a major implementation of innovative 
technology. It was evolutionary in character, but had several advanced and unique 
high-tech features. The impiementatibn was carried out fundamentally through internal 
resources and without the perceived heed for outside cbhsultatibh, although vendors 
played a vital part in the process, ^he butcbme sUbstantUjj^y surpassed^^^^ 
expectations in multiple dimerisibns. A variety of internal and external factors 
cbntributed to this hi^ performance record, from intensive Japanese competition to 
excess capacity relative to production demands; 

The Diffusion Process 

Product technology diffusion during the DEP rehbvatibri was basically a top-down 
process, with fundamental decisions made at the cbrf>brate level. Information and 
parameters based on that decision were transmitted tb the division level from wFdch 
point it was further cbmmunicated tb the plant level— initially to salaried staff and 
then tb hourly workers. Process technology diffusion, on the other hand, originates at 
the division level and follows a similar information-flow pattern* 

One manager stated the matter this way: 'In the fall of r977.,.they started tb 
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take the equipment but. We didn't loiow the specifics of it until July of 1978J' The 

plant manager was the primary gatekeeper for irifbrrriatibri abbut the shutddSviT-and 

•renovation. Within-plant activities were described by managers in the fbllbwihg way: 

Salaried persbnneL knew of the changes first thrbugH meetings with the 
plant manager. Then an 'active^ intensive^ fbrmal program was carried out 
tb bring the hourly people on board. Meetings started in 1979, per taps a 
year br a year and a half ahead of . time. Pictures were shownj pr^^ 
were demonstrated. This kind of advanced information and preparation had 
never taken place before. . 

The news media presented information through statements by Mr. Ford and local 
government officials. - Thus, in addition to formal procedures, word spread informally 
through the plant by way of the salaried people, rumors, and the media. Specific 
technbibgical choices were learned by the supervisbrs arid the maintenance managers 
about 1* months before Job 1 arid by the wbrkers about 12 months before Job 1. 
The reality bf the change was defnonstrated to hourly pebple when equipment was 
installed by contractors in late 1979 br early 1980. Ah meetings with hourly workers 
it was indicated to them that thbse displaced by new techriblbgies wbuld be 
reassigned to other jobs in DEP br elsewhere iri the Rouge Plarit^ if their seniority 
was high enbugh to keep them from beirig laid bff. Since the plant had been 
experiencing a steady drop iri prbductibri sirice' 1975^ the impact was ribt nearly as 
great as it' might have been earlier. Nbrietheless, the plant- meetings, according to 
managers, helped tb reduce anxiety and resentment. 

While many of the salaried employees saw this as a rSher exemplary process di 
participative technological inribvatibri, it appeared to others as more iffiidirectibnal and 
hierarchically controlled. Hburiy workers report a picture at variarice with that of 
salaried people (see Chapter 3). The big change for DEP was that hourly wbrkers, 
mbstiy membere of the skilled trades^ for the first tiirie were engaged in training 
duririg the pre-laurich peribd^ including at vendor locations. However, their role 
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basically was that of recipient 5f ikiiis rather than participant in deasion rnakihg. A 

rationale for this approach was given by a plant engineer who felt more hcnarly 

worker participation would have been unrealistic. When asked if hourly employees 

could have provided greater input in the change process, he responded as follows: 

Reatistieaily, no. I would like to be able to say yes, maybe they could. 
How can you review with somebody when you don't know what the product 
or machines would IbOk like? They were still designing the Pfoduct. ]n 
order to review something with an hourly guy, you have to^ be able to 
show him pretty^ood detail. Otherwise, why .bother? Talking about 
generalities is pointless. 



Conflict and^ Resistance 

Different personnel grouRS apparently responded to the change in different ways. 
Although there was no ebnsensu^ among those with whom we discussed these matters, 
some of Ihe^claiins in this "^bhnection will be indicated. Division people were 
identified as a key stimulus in favor of technological change. Engineers :were also 
viewed as generally favorable. Some plant production persorihel up to the managerial 
level were seen by some as a source of resistance, both because they did not 
understand the technology and because they perceived risks in getting their jobs done. 
After the renovation, some of the technologies did not function as expected. When 
this happened, we were told tha\bne of the production managers wanted the old 
style equipment restored. Some manufacturing engineers did not believe that millers 
can work better than lathes. Some older electricians feared prdgrammable controllers 
or were reluctant to learn ?them. ' 

Oh the other hand, a considerable hurriber of those with whom we discussed this 
question felt that the change occurred in the main in a smooth and cooperative way. 
Middle management was not reported to be an obstacle to innovation. There were no 
general disagreements reported across broad categories or Units. When disagreements 
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arose, we were told, these were constructive conflicts that were resolved amicably. 

We were informed that to the degree conflict and resistance occurred, a variety 
of means for resolving these difficulties were employed or evolved naturally: Ei was 
I>bihted to as one means of improving relationships and communications among 
different groups; e.g., between hourly people and engineers^ In some instances more 
drastic action was taken: Some people were transferred, although ho one was firedv 
The '•generic process grdups'Sfbr technological development, which draw and combine 
new ideas from engineers at different plants but would leave the decision of 
implementing the ideas at each plant, served a useful educational r^-inction for some 
salaried people. As adjustments were made and people became familiar with new 
tools and procedures, the new technology became increasingly accepted. 

Among the diverse group of salaried personnel who took part in bur discussions, 
almost all reported that they had participated iru one or more training events. The 
Teleometrics International seminar ("Models for Wanagement)^ which discusses and 
encourages participative management style and practice, was mandatory for all 
supervisory personnel and ab^ve^ Beyond this, the following training experiences were 
identified: supervisory institute, corhputer graphics, statistical quality analysis, 
tolerance charting, computer spread sheets, SPC seminars, management techniques, 
and torque monitoring. Training will be discussed in detail in Ghapter 4. 

From our investigation^ we can state that the iriribvatibri process, theh^ largely 
proceeded downward through layers of the organization. Hourly employees were 
afforded educational opportunities to prepare themselves for operating and maintaining 
new equipment. The process was said to proceed in a rather smooth fashion, , 
although there were some conflictr, and resistance along the way. A variety of 
devices, formal and iriformad, plcihhfid cihd emergent, served to resolve disagreements 
arid bbstacles. Training was prominent arribhg these. There was rib rieed tb iritrbduce 
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significant changes in prombtioh procedures to deal with employment concerns. 

Eotare innovations and Changes^fi^the^nnggglign Process 
Techhblogical Advanc es Being Cons i dere d 

The individuals with whom we spoke enumerated a range of technological 
innovations being considered for future ihtroductibh. These changes were said to 
generally aim at improving quality, reducing "costs, and improving the competitive 
position of the company. Such changes are intended to make- the system more 
fie5dble, although it is unclear to what extent this is possible. There appears to be a 
desire to use automation to cut costs and/or .to enhano he q.-.i../ of workiife 
including safety. However, rigorous cost justification is often difficult, if these 
changes are brought about, there would be many possible impacts on the salaried as 
well as the hourly workers. There appears to be a shift to defect prevention rather 
than detection, whifch would reduce the heed for some expensive equipment. There is 
an opinion that too much technblogr^hd autbmatioh^ w 

that more selective approaches should be used in the future. With 'this as an 
orientation, let Us look at inno/ations mentioned as possible developments in 
crankshaft production, in the Dearborn Engine plant generally, and in the broader 

context of the company. 

crankshaft Production; Some of the manufacturing technologies already 
accomplished indude going: from geometric centering to mass centering, from paper 
cloth polishing to stone polishing, from stand-alone pin grinding to in-line pin grinding. 
Envisioned down the road are: a. robotic, automatic guided vehicle system (ACTVS) for 
loading crankshaft castings at the; beginning of - tfe lines; connection Of the Gilman 
dynamic balancing (geometric centering) .machines with the Schfenk mass centering 
machines for feedback adjustment bf the Schenk; and laser light balancing.. Also 

mumAmum 
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mentioned are: tiein^ into a mainframe computer so general crankshaft quality can 
be monitored more accurately and centerless grinding for the crankshadEt joSfnais. 
Flexible robots may be used for heavy part moving. There are hopes of using mixed 
processings like running two different cranks on the same line; Flexible machining in 
the crankshaft area is being cohsidered. In addition to more variety on the line, an 
aim is to achieve greater respbhsivehess so that new technology can be integrated 
very rapidly. 

The De ari )orn Engine Plant; In addition to discussing the crankshaft area, 
upcoming developments in the wider plant operation were described. Future changes 
are ahticiparted in the 'configuration and the use of programmable controiiers which 
are getting smaller, faster, and smarter^^ More,; computers will be used. Gomputer 
aided design (CAD) and computer aided manufacturing (GAM) will bridge the plant 
and the division. One manager indicated that they are contiriuihg to look for ways to 
improve working conditions arid the working environment of the plant. 

Those with whom we spoke expected that there will be greater employment of 
robots, but of a flexible rather than dedicated nature. It can be observed that since 
the plant is highly automated already^ it is hard to justify moving in more robots 
unless they have a considerable degree of sophistication. The United States has a 
higher incentive to use robots than Japan due to higher U.S. employee wages. 
Indeed^ it was stated that the U.S. erh ploys more robots currently in auto engine 
-plants than does Japan. In tangible cdst-behef't analysis, the requirement for the 
rate of return is 30 percent for production Equipment, but" the same requirement is 
reduced to 22-23 percent for. reusable robots; 

It was also felt by some that" the plant had been bverdesigned in its use of 
high-tech equipment and procedures. Part of the effort in the future will be to 
uhautbmate or simplify prbcesseS| perhaps requiring srhaller inventories. Slower 
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(Tiachiries may be employed because some of the machines may have been too fast^ 
iicTnettirig fewer parts at the erid of the day because of downtime; 

Broadei^bevelopmentst Efforts are being rhade to improve the design of the 
engine, aiming for more effident fuel use by making the engine more thermally- 
efficient mechanically. This includes a iVn burn Omproving the burning rate of the 
air/fuef mixture or the surface/volume ratTo in the chamber). There is also an 
intention to reduce friction throughout the entire engine and to reduce the component 
weights to accomplish a quieter engine through less vibration,. Actually, the Hemi 
engine will soon become obsolete. A slightly larger 1.9.1iter engine is projected in 
order to provide bettei luel economy. Electronic fuel injection is being incorporated. 
A turbo version of the eVH is about to be introduced. By 1987 the engine .will be 
quite different from th? 1981 engine. 

One product planner felt that the more revolutionary tendencies are in design 
and materials units, not in the manufacturing sect|^ The latter are .rather passive, 
responding primarily to the stimulus of necessity rather than ideas. He stated tha^ 
"we're mUldng the internal combustion- engine • for all it's worth." He identified 
iiother possible change: the engine-traHsmission interface will \be optimized. Design 
will take a more hoUstic perspective, with 'the bveraU workings k the auto vehicle 
being brought together through interactive electronic controls. Regarding materials, 
there will be an attempt to reduce the number of moving parts and use solid state 
devicel to the greatest degree possible. Things that rTiust, move will have less energy 
loss, reduced friction, and better lubrication. Greater sophistication will be necessary 
regarding tolerances. Wore use wilt be made of thermal plastics and thermal metals. 
There will be lighter materials with greater resistance to heat. 

the rationale for all this is verbalized as better quality and productivity-leading 
to a better competitive position. 
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To queries about the reasons for these technological changes^ the answers were 
predictable. The overriding reason given had to do with attaining a b-etter 
competitive position in the marl<et~selling more, cars, increasing profitability and 
holding on to existing jobs in the company. Several individuals at Ford mentioned 
that at the time the renovation was planned General Motors was their chief 

3> 

competitor; now it is 3apan and, in particular, Toyotaw 

in addition, other reasons were given which may be viewed as instrumental in 
relation to the primary bnew These Inciuded irriprdvihg the quality of ' the product^ 
ibwerihg the cost of production, and enhancing the process of mcinufacturing . Also 
mehtidhed was im proving the qu::.^ity of workplace life. 

Improving th^ Process of TechnoloRical Innovatio n 

Ail individuals were asked for their observations concerning improving means of 
introducing technological change based on what was learned through the DEP 
experience. These persons were involved at the corporate^ division^ arid plant levels 
who offered different perspectives. Sortie major themes included: consensus and 
commitment at the beginning of the process, sensitivity to external forces, flexibility 
and risk-taking, integration among all parts of the organization, iricrementai change, 
parti cipati on, and bett^" use of hur:^e/j resources. 

Corporate Perspectives; It is important to obtciin consensus and commitment to 
innovative concepts arribrig the rhariy arid diverse units arid coriipeteridies involved in a 

new product very early in the frorit-erid stage. The lead time could arid should be 

_ _ _ ' _ _____ . . 

shbrteried thrbugh this arid other rriearis. Various units should be surveyed before a 

design is developed in order' to learn what new technologies might be built into the 

design; for example, are there new ways of dealing with sheet metal "fabrication? 

Some mariufacturing people may need zo be stimulated to become more receptive to 
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new ideas being formulated by design and materials people. One view expressed was 
that new leadership is needed at the very top of the organization, at the board-Tevel^ 
in order to promulgate ihribvatiori in this current era. This leadership will need to 
consist of people with broad bacKgrduhds at. the operating levei in design and 
mariufacturihg rather than those with narrow expePience in finances 

It is necessary to be attuned to various external forces prbmbtirig innovation, 
the younger generation of buyers are highly sophisticated regarding technology and 
demand the latest and best in high-tech devices, this, in particular, constitutes a 
new driving force in the market pushing for. technological advances in products, 
ftnoth^ driving force is cbmpetitibri fi'bm japan and other countries. The auto 
industry is how worldwide in scope and is strongly influenced by developments^ taking 
place abroad. Still another outside force is the effect of federal government 
standards and regulations, such as those relating to fuel emission, these serve as 
constraints in some ways, but also as spurs to innovation by forcing companies to 
meet them' in the most effective ways. 

Division Pers pe ctj ves; Gonsensus is needed among relevant divisional staff for a 
smooth change, which means pa^ficipatidn by different groupings. Flexibility is 
needed in strategic planning. There needs to be a detailed analysis of risks and 
consequences In implementation planning, as well as greater simplicity. Engineers 
should be encouraged to take risks and enabled to go to conferences, read journals, 
and learn new production techniques as a Way of fostering this trait. A more 
comfortable lead time is required between design engineering arid launchirig. In this 
instance, some of the engineering was stiU taking place during the setting up for 
manufacturing, causing com pliciti oris, there should be a closer relationship between 
«igineering arid manufacturing. It is also necessary to do things faster iri order to 
cvit the time betweeri perceived consumer needs and an available jiroduct. One view 
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expressed was that, tn order to cbmf>ete with 3apah, people will have to work harder- 
-longer hburs^ less vacation time, etc,— with significant impacts bri style of life^Ttime 
with the family, etc*) and standard bf li^rig for managers as well as %brkers. 

It would be well to rely on the concept of evolving techndldgy--continue with' 
what currently works and make improvements within that framework. It is now 
deemed more important to make improvement in what you hive rather than institute 
multiple and widespread new technologies^ « , 

People and hurnan resources are seen as vital-in techhblbgical innovation. "It is 
not just the hardware, but also the software, the brganizatibn, and the ergonomics." 
Hourly workers should be brought in very early in prespecificatibn of new equipment. 
While engineers would still be in charge, hourly people could be extremely helpful in 
giving judgements on man/machine interface. At the salaried level greater use has 
been made of the "generic processing system. In this system, while division staff are 
a key force for new technology, process engineers from all plants as well as the 
division would meet regularly to discuss emerging manufacturing processing methods. 
It would xemain for the in^fvidual plant to determine how agreed-upon changes shbuld 
be applied in local situations^ . 

With regard tb physical laybuts^ plants shbuld be smaller arid cheapRar; there 
should be narrower aisles^ fewer conveyors, and less inventory, the following table 
gives a quantitative contrast between the DEP and the new Chihuahua Engine Plant 
(CHEP) in Mexico: 



I 
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Table 2 

Corhparisoh of Dearborn and Chihuahua — 
Engine Plants 

"Old" PEP* Current PEP** CHEP*** 

Area/Erigihe/Year . 

excluding admihistratibn 
' offices - sq. ft. 1.69 1.70 1.06 

Ihvestrheht/Ehgirie 

Year - $(millidns) UIO 590 516 

Budget Labor Minutes 

per Engine 278 164 158 

♦ Based on net book va^-je^ 12i31i77 arid prbductidh volume adjusted to Erika 

o^vd^ing pattern. 

Based 'on net book value 12/31/78. 

Based on production volume adjusted to Erika operating pattern. 



Piarit Perspectives; Some of the previoiB observations were reiterated and other 
comments were added. These Include many actions which have already been set in 
motion. Specific comments tend to repeat and emphasize thexset direct! oris. It was 
felt that there should be careful and rather detailed planriifig. the launch team 
•shooid become the production team^ livirig with the equipment after it is introduced. 
This is ari iriceritive to bbtairi the best possible equipment. Change should be 
conveyed well aheld of time, the product and production changes should be 
adequately explained to all concerned parties whose opinions and ideas should be 
solicited. Intentions and informatibn should be shared on a regular basis. Candor 
with hourly workers and the union is impbrtarit. Withiri reasbriable limits, 
commitments that are; rriade shbuld be held to, even if viewed as somewhat 
inapprbpriate br costly iri retrospect, this latter point was viewed as impbrtarit 
because trust between management and labor is vital for gobd irhpleriieritatibri of 
innovation. Wherever practtcai^ manpower reductibris bccasioried through change 
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should be by means of attrition rather than layoffs. One individual felt motivation^ 
sense of ownership, and desire on the part of the work force is perhaps the^ost. 
salient component of successful chahge and productivity. 

Training was identiiied as another important factor. But it should not simply be 
designed and offered. It needs to be ; e::plained and "sdltf* at a level that makes 
sense to the participant' in training, the human relations aspect of a training 
program should remain in focus. - 

Engineers need to be given greater incentives to take risks. Currently^ requests 
for new materials or methods have to be justified by detailed cbst/behefit procedures. 
An ^engineering manager noted that this takes so much time ahdl-^i: ciruxt many 
engineers become discouraged and give up attempts to innovate. Production 
management should be involved earlier than heretofore, participating in writing 
specifications for hew equipment. Vendors can be invited to manufacturing 
imprbvemeht seminars during which production problems are explained and vendors are 
encouraged to design devices that are innovative yet responsive to the real situation. 

Lastly, it was stated that innovation should be at a scope which can be 
absorbed efficiently and effectively in the existing system. It is not necessary to 
have state-of-the-art across the board. Each new device or technique should be 
considered plea by piece in terms of practicality, maintainability, and long-term 
benefit. There may have been tod much new technology introduced in the DEP 
undertaking. For example, a less automated and less sophisticated hot test system as 
compared with the one at DEP has been installed at the ^ewer engine plant in 
Chihuahua ((iiexico)i 

It is interesting to note that as we move down frbrri the jx>rporate to the plant 
level of the organization, humai considerations^ particularly piirticipation, become 
more prominently considered as 



important elernents of the innovation processi 
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In this chapter we have examined techhoiogicai innovation in terms of, early 
planning decisions, actual implementatibn, and suggested changes both in the substance 
and in the process of innovation based on what was learned at Dearborn, The 
presentation was drawn from discussions with managers and engineers^ the professional 
cadre of the firm. It is important to see the same phehbrhehbh of techholof^cal 
change through the eyes of production and rnairiteriance workers whose perceptions 
and experiences may be quite different. The consequences of technical change affect 
them in a profound arid particular way. It is to their observations and evaluations 
that we now turn. ? ' 
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ehapter 3 ' 
"VQRk ORSANiZATlON AND LABOR RELATIONS 

-Introdaction 

The preceding discussion of techribrogical planning provides insights into the 
fanctioning of Ford as a cbrp»oratibri. Product decisions and plans made in Europe 
and the United States were communicated to the plant chosen to produce the four- 
cyUnder Hemi engine. Within the Dearborn Engine Plant an analogous process 
occurred. Irifbrmation anU decisionmaking wer-^ n> aied at the tbp bf a 
hierarchical structure and communicated downward in the fbrm bf directives and 
schedules to people at the bottom of the liierarchy—thbse ultimately responsible for 
producing the new engine. The organizational structure in this case is paralleled by a 
large local of the United Autb Wbrkefs (UAW), total 600, cornfxjsed of all hburly 
employees in the huge Rcuge Cbmplex. 

In this chapter we will report on our ihvestigatioPL into the reribvatibn primarily 
ffbm the perspective of those oh the shop floor. There are three sections to the 
Chapter. First, we Begih with ah overview of changes in the organization of work in 
the crankshaft, area and, in the process^ analyze how those changes have affected the 
skill and/or training requirerherits of particular jobs (e.g., machine bperatbrs arid 
maintenance workers). Second, we combine descriptive material with assessments 
provided by area emplbyees about segments of the change process. Specifically, -ve 
cover: (a) changes in production^ workers* attitudes, (b) changes^ in organizatioaal 
structure , and (c) the issue of worker participation in decislon^nakiPR regarding 
technological change, in the third section we corisider three additional aspects of 
Srganizattonal functibriihg which bear on the development and utilization of human 
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resources: 4 abdr-managernent relatio ns, the organi za t lon-of maintenance, and Empioye 
Invdivement , ' ^ ■ 

The crankshaft operatiBn was selected for intensive investigation through 
discussions among the research team, labor representatives, and management. During 
a meeting attendcsd by nearly all saleiried arid hourly persbririel from the crankshaft 
area (which shut down the line for over an hbur)^ we described the methods and goals 
of the study. Afterward^ we began our discussions with area personnel in an office 
adjacent to the crankshaft operation. Everyone in the area was given the opportunity 
to meet with us, singly or in groups of two or three; arid neeirly everyone did. 
Though it was clear that w^z "i^i^ng riotes during bur discussions^ we felt that 
rnost of what we heard was candid arid deeply felt. 

Our irivestigation [generated a number of important findings about the process 

t- - - - — - — 

and the consequences of techriblogical change. In the case of the crankshaft area, 

we found that while the number of production employees had been reduced 

sigriificantly with the introductidri of new automated equipment, the skills required of 

the direct productidn workers who remained were riot reduced;, in fact, an arguriierit 

could be made that the skill requirements of the riiachine bperators (i.e., "Autdmation 

Equipment Operators-set bwri machine*' or A.E.O.-S.O.M. as they are kndwn. in the 

ctassificatiori scheriia) and riiany of the mairitenance workers were increased (eyen if 

only riiargirialiy iri some cases). Despite the iristallatidn df more sophisticated 

equipriient, the machine operators' tasks cdhtinue td require and, more impbrtaritly, 

beriefit from the kridw-hdw individual workers acquire through performance of their 

assignments. However, we also found that whether- workers actually pick up that 

knbw-hdw is at least partially • affected hy a variety of factors; including, their 

assessniCTt of the benefits of autbmatibn; their views on the efficacy of supervisory 

employees; and, in a subtle fashion^ whether and what kind of trairiirig they receives. 
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Beyond specific views about the work itseif, salaried and hourly employees bri 
the shop floor fecogniied the necessity of technological advancement and ■a_^rnore 
consistent emphasis on product quality. Many felt tlat a concern with the latter was 
long overdue and acknowledged that a sustained increase in product quality positively 
influenced their views toward the work and the compariy. With regard to the extent 
of worker participation in decision rhakirig around the renovation, the findings are 
sbmew fiat" complex. As was suggested in the preceding chapter, the actual 
involvement bf hourly employees in the planning of the renovation was extremely 
limited. ;Most bf the people with whbrh we spoke (and who had been in the 

cranlGhaft arei prior to the renovation c' • . -i' rn i-ngine Plant) contp-ded that 

I 

they were -pretjty much in the dark until the machines began arriving for installation. 
A significant subset of the skilled tradespeople and machine operators were employed 
before the start-up to help test the equipmcr.l; this di^ represent an important 
experience for those workers. However, most fepdfted being imtrgctgd by vendors in 
how to work or fix the machines, not asked how to help arrange the machines to 
increase effiaency -or to render the area compatible with workers' perceptions bf a 
comfortable work setting. Nbrietheless, as was pointed out earlier^ worker 
representatives in the fbrm of union officials from Local 600 and the Ford 
Department bf the UAW did engage in intensive efforts to secure DEP as the site for 
fp-novatibn, thus saving some 2,900 jobs at the Rbuge. 

Labor-managernent relations in the crankshaft area show themselves to be a 
positive factor both in the smoothness of the renovation and in the history bf the 
area after the staft-up in 19S0. Mutual respect between rnost hourly and salaried 
employees can ^be explained both by the relatively high degree of communication that, 
takes place bri the floor and by the personal characteristics and backgrounds of 
higher-level salaried employees in the' area, 'this gerierally can be attributed to the 
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overall impact on the work climate of the Employe Involvement (El) process. EI was 
introduced to DEP in 1980. While a number of prbblerh solving groups were farmed, 
including the crankshaft area, the extensive burn ping due to senority-based reductions 
and transfers made it difficult to retain formal EI group activities. However, the 
training associated with EI was beneficial to building and maintaining positive 
relcstidnships. Thus, although fbrrrial EI groups were not active in the crankshaft area 
when this case study was conducted, informal form of participation and dialog were 
evident. 

G teriRes in the Organi za t i o n of Work 

Major technological changes generally precipitate major changes in the 
organization of work and workers. Job requirements for workers change as old tasks 
are taken over or rendered bbsolete by technology and new tasks (such as tending the 
new machines) iire created. Assessing the impact of new technology, particularly 
autbmatibri, bri manpower requirements, job content, and skill levels is a difficult 
undertaking-made all the more complex by the public and private policy- concerns 
stimulated by the specter of sophisticated machines displacing human beings. 

While we will discuss policy dirhehsibhS in the final chapter, it is important here 
to remind the reader that the issue of skill requirements to run and maintain 
sophisticated aUtbrnation was a national concern in the 192tOs arid 1950s when 
automatibri was being introduced at a rapid pace in rriahy iridustries, iricluding auto. 
James Bright,* in a study which included an adVariced techriblogy engine plant. 



•Bright, 3ames R. "Does Autbmation Raise Skill Requirerrients?" Harvard Business. 
Review. 1958, No. 36:85-98. 
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concluded that the new automation was distinctive because it repiaced aspects of 
both physical work and decision-making/ jxidgement formally required of machine 
operators. Bright found that skill requirements for most jobs were not significantly 
altered as a result of autbmatibn. Gertaih jobs, such as those performed by the 
majority of workers in the crankshaft area^ were trahsfbrmed into what he referred 
to as "new specialists' jobs" which entailed "manning the control systems" of 
machines^ rather than engaging in direct machining tasks as before. In other words, 
machine operators are fewer in number as a result of the new automation; and the 
principal activity of those who remain has been specialized to involve a more direct 
toncern with operating the control system of^the more^ s^^^ * • i» 

\ Bright's study remands us that neither current policy coricerris nor investigations 
of th& human resource implications of techhcldgical change are new. His research 
underscbres the impbrtarice of considering the baseline for technological change— an 
argument Echoed in the preceding chapter with -our notion of a spiral of technological 
change, thus, it is Important to recognize that the "bid*' crankshaft line (before the 
renovation at 6eP) was not devoid of automation. While the new automation is 
significantly more sbphisticated and extensive than that which had been employed 
previously, it represents in many respects a linear extension in the same type of 
tcchnblogy, rather than a decisive break or quahturti leap. 

Some comparisbh bf hew and did jobs and their respective staffing requirements 
in the crankshaft area will set the stage for our discussibn of changes in the cbntent 
and skill demands of new jobs. 

the crankshaft lines currently run oh two shifts: frbrri 6:30 a.m. to 3:00 p. mi 
and from 3:00 p.m. to 11:30 p.m. The later shift operates with a skeleton crew, of 
H-12 production workers arid a few maintenance people. Most productibn workers 
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hold the title of "Automation Equipment Operator — set own machine" (A.E.O.- 
S.6.M.) or "S.b.M." for sh5rt. The title reflects the dual nature of these Jobs- 
workers operate and set the machines to which they are assigned and onlx those 
machines. Although many of the workers in the area and theirj supervisors refer to 
the task as "job setting" and to the workers as "job settersi" the term job setter has 
a specific meaning in the negotiated system of job ciassifi cations: job setters set-up 
machines for other workers to operate. Thus to avoid the confusion, we will refer to 
these workers as "S.O.M.s" or "machine operators" with the understanding that they 
do limited set-Up work as well. In this connection it should be noted that S.O.M. is 
a designated or classified position, meaning that it is considered seit . -lied so;: 
receives an increment in hourly wages over jobs which require less, training. Machine 
operators also occupy a slightly more protected position sincfe they cannot be 
dispiaced from their jobs Qh case of cutbacks) by more senior unslcilied workers (e.g., 
assemblers, stock handlers, or cleaners). Prior to the renovation, the largest category 
of production worker was the machine operator; but that classification referred to 
someone who simply ran the machine and -reUed on a separate worker, a job setter, . 
to' set the machiner ^n*ge grinding tools, etc. The reclassification of the work, 
according to plant and union representatives, reflected an increase in the duties of 
those workers (the hew machine operators or S.O.M.s) who remained after the 
renovation. 

During the course of the investigation we spoke with nearly all the hourly 
employees in the crankshaft area. In many i-espects they provided a mirror of the 

- - - - - -i- - • : ----- 

population of the Ford Rouge complex: Roughly half had cbmpleted high school; they 
averaged close to 21 years \company seniority (slightly higher than the DEP average); 
and several had recently come to the crankshaft area as a result of being bumped 
oat of some other (usually skiUed) position. Experience in the crankshaft area ranged 
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from a high of nearly kO years for one job setter to a low of a few months for 
another. The bulk of machine operators . had an average of three years of expedience : 
in the area— meaning that they arrived there during or after the reribvatibh. The 
skilled tradesmen in maintenance jobs (e.g., electrician, hydraulics repair, millwright; 
or pipefitter) tended most often to be high school or trade school educated. 

In the current operation, rough castings dispatched from a casting plant are 
hand loaded (with the assistance of an overhead pulley device) at the beginning of the 
tine (see Appendix C). Th^ crankshaft must pass through IS machine stations where 
surfaces are ground, bU holes are drilled, other holes are drilled and tapped, arid in 
theyfinkl stages the crankshaft is balanced, cleaned, polished, arid electronically 
inspected. If i crankshaft passes iinal inspection, it is maritally unloaded and hung 
on overhead conveyors; otherwise it is sent to repair bays. 

On the old line a considerable amount of rriariual unloading, transpoPting, and 
reloading was necessary throughout the rriachiriing process. Many of the machines Uri, 
grinding, especially) had to be carefully adjusted and gauged by hand;"" These 
adjustme^'^ire- particularly critical and often tricky because: the equipment was 
easily disturbed and, in later years, so old and run down; much of it was thirty to 
forty years ^bld when finally scrapped. Machine operators quipped that they always 
kept paper -clips and rubber bands around to make minor repairs on the old 
machinery. With hew automated rriaterial handUng systems and in-line gauging^ the 
crankshaft loaded at the beginning of the line can (in theory) pass through all ^ 
operations untouched by humari hands. In practice, many crSikshafts are touched by 
human harids; arid tirikering with the new equipment is heceskary since breakdowns do 
occur, and minor malfunctiohs are relatively common. Nonetheless, the introduction 
of additional automation and in-Une gauging (i.e., gauging buiit into the equipment 
that aatomaticaiiy checks parts arid adjusts machine settings) has meant that fewer 
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people are needed to run the machines. ^ • 

It is diJficult to accurately compare staffing requirements in the' cfahkshatt^areiaH 
before and after the rehovatibhi Table 3 (below) pic^ents the approximate number of 
hourly workers employed in the area under different conditions: (a) for a single shift 
running at capacity a fter the renovation and (b) for a sihgie shift running at capacity 
be^or% the renovation. These figures should be interpreted with some caution^ for 
several reasons. 



Table 3 



Approximate Staffing^ of HplUrly Employees in the Crankshaft Area>^ 
Per Shift. (Dearborn Engine Planth j 

Job After • . Before ^' 

Classification Reno v a t io n^ Renovation • 

Job setter 2 i7 

I. - _ ^ 

S.b.M./Machine Operator* 22 

Machane Operator** ' 36 . 

Stock Handler '3 .,.9 

>- -• ■' 

w 

Repairman 2 N.A. 

? y 

Inspector . / 3 * 



Other 



3 N.A. 



Total 35 S6 

* Staffing per shift is used as a base to allow a rough before and after 
Comparison. It- should be noted^ however^ that the present crankshaft area runs 
at approximately 50 percent of capadty. this translates into one full shift 
(days) and two skeletal shifts (afternoons and midnights). 

** Sets and runs own machine. 

*♦* Only runs the nnachine. 

Source: Discussions with DEP crankshaft area persbhriel. 
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First, the new crankshaft has smaller surfaces to grind and polish than its 
predecessor. Second, the plant is currently, operating at about half of its capacity 
and was running closer to full capacity before the renovation. Third, staffing needs 

c 

are highly variable over tirhe as the downtime of the equipment changes, supervisors 
learn more about what is needed, and new people are brought in with different 
capabiUties. At the time of the study some people were being retained in the 
crankshaft area even though the operation could function without them in the hopes 
that volume would pick up again. As a result^ the department frequently loans out 
workers to 6ther departments. Fourth, staffing levels in the plant and, by extension, 
the crankshaft area have fluctuated considerably in response to car sales (see Table ^ 
Jbelow). Finally, recent changes in quality control practices independent of the new 
technology (discussed later) give machine operators greater responsibility for 
inspecting their own work and further reduce the need for inspectors. 

Table * 

Quarterly Employment Levels (Hourly Employees) 
; at Dearborn Engine Plant, 1977-1983 



Quarterly Employment level 



Year 
_ _\ 
1977\ 
lfZ8 
1979 
1980 
1981 
1982 
1983 



1 


U 


m 


IV 


1919 


1969 


1952 


1893 


1861 


1931 


1165 


934 




— closed for 


renovation — 




11*7 


1417 


2116 


2498 


2698 


2701 


2651 


2607 


1641 


2268. 


2257 


2187 


1507 


1424 







Source: Ford Motor Cbrripariy, Dearborn Engine Plant 



Nonetheless^ it is clear that aatomation has eiirnihated sbrhe jbbs'^ld altered 
the content of others. The most ^dFamatic reductions have occurred in the grinding 
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area and in the process of stock handling. In the grinding area one machine operator 

now does a job which previously required the attention of foufi On the bid gcirtders 

an operator on each machine manoaiiy loaded a 65-p6und crank, clamped it in place, 

oigaged the grinder, watched a dial on the top of the machine, and disengaged the 

grinder at the appropriate time. The crank was then undamped arid unloaded. The 

operator relied dri a job setter to ready the machine^ to make all but minor 

adjustments, and to charige tools when riecessary. Many of these operations are now 

dbrie automatically by the equiprtlerit, eliminating the attachment of one operator to 

each machine and virtually eliminating the job setter category. An automated loader 

machine running on an overhead track now comes to the grinder with ah uhgrbund 

crank TFT one "hand," ^reaches in and grabs the ground crank with the other "hand," 

► _ _ _" _ _ 

and places the dnground crank in the grinder^ It then brings the finished crank to a 

cbhveybr for the next bperatlbn and picks up a new un ground crank. After some 

initial grinding, ih-lirie gaugirig comes but and checks the diameter and taper of the 

urigrourid crank arid sigrials the grinder how much more to grind. After additional 

grinding, the gauge comes out again, rechecks the part, and may signal if mi ore 

grinding is needed. If bad cranks are produced three consecutive times, the grinders 

are automatically shut down by post-process gauges. 

In the caie of stock handling, before the renbvation the work bf trarisferririg 

crankshafts between operations was divided betweeri workers arid machines. At 



various junctures in the prbcess — particularly iri the middle stages of grinding and 



load and transfer crankshafts between production lines. With the new equipment, the 
number of stock handlers has been reduced— by 67 percent, if the rbugh comp 'sbris 
in Table 3 are any guide. 

©he rhi^t ask why people are needed at all to tend the machiries. The artswer: 




balaricirig— urieveriess iri 'the output bf some machines required stock handlers to off 
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Tools must be checked arid changed; the grinding wheels must be . "dressed" 
periodically so they are the fight width and "dressed" evenly (after each: cr^rk a 
diamond honer automatically runs over the grinding wheel to clean .it); new grinding 
wheels must be manually installed periodically; quality control checks must be 
performed including checking parts with manual gauges to be sure the automatic 
gauges are functioning properly; and, in the case of machine breakdowns, a skilled 
tradesperson must be catted while crankshafts are rhariually unloaded to be run on a 
different line or stacked oh pallets. 

On the old crankshaft line, riot brily did one operator run each machine, but a 
job setter would get the machirie ready (e.g., adjust its gauging) and change tools as 
necessary. Stock handlers were available to load and unload cranks using the' 
overhead puUey systems. Cleanup men were keeping the area clean, in addition, 
quality control inspectors were assigned to the area to check parts. Now, the 
distinction between machine operators and job setters is blurred. Beyond a few 
isolated cases (e.g., the insertion of one worker to visually inspect the newly ground 
crankshafts), each person in grinding is a generaiist who sets up the machine, checks 
gauging, changes tools, inspects the work, loads and.unloads crankshafts as necessary, 
and has four, not one, machines to tend. The person who mounts the grinding wheels 
also does cleanup and other odd jobs. \ 

Changes ifl^kxll Requirements \^ 

Clearly the grinding operations are much more automated than before, but it is 
important to note that machinirig operatio.ss have generally been among the most 
highly autornated in the automotive industry for several decades. Thoughv^the pre- 
fenovation machines were old, they performed many complex tasks automatically-and 
replaced much of the judgemeit necessary on older ribri-automated tools. The new ^ 
techriblbgy in the plant further automated remaining manual operations and, through 
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electrbriicsj ffibved closer to eliminating human judgement in normal operation. 
However, since "normal operation" is sometimes ihterrujjted by machine breakdowns 
and hampered by improperly positioned crankshafts or faulty machine adjustments, 
huiTian judgement is still required to keep the line running. For these reasons we 
conclude that there was no significant deskiliing bi^obs. 

if there was no significant deskUling, can we assume that skill requirements 
were substantially raised? The answer is no, though if anythihg, skill requirements 
increased slightly. WhUe this answer may appear to be evasive, the jirbblem is in the 
phrasing of the question. The question assumes skill requirements can be ranked on a 
single dimension and jobs compared in this way. In fact, skill requirements are a 
multidimensional phenomena. Some skills became Obsolete (e.g., the minor repairs 
needed to keep the antiquated machinery running were no longer necessary) whUe new 
skills were necessary. For example^ job setters in the old crankshaft operation did 
little or hb stbckharidling. 

Perhaps the best summary of the change in skill requirements is to say that the 
task scope Of the new machine operators/S.O.M.s expanded as they took on 
responsibilities previously performed by other less-skilled workers ar-d some additional 

^ _ 

learning was required to interpret and operate the control panels on the new 
equipment. Watching the control panel and reacting to various problems that occur 
in the day-to-day bpa-ation of the maChine< requires mental alertness and a specific 
knowledge of the peculiarities of each machine. The machine operators/S.O.M.s are 
counted on by maintenance workers and engineers to explain the events preceding a 
machine breakdown and to assist in diagnosing problems. A dedicated machine 
operator knows the machine better than anyone else in the plant. At least one 
worker explained (with obvious pride) that oh several occasions he has been called in 
from vacation to get his machine running again after a serious breakdown. 
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The formal training given to machine operators includes a general orientation to 
gauging, changing tools, aid other job-related tasks; but (asj will be discussfrtl in 
greater detail in Chapter k) many of the machine operators jwere not impressed by 
this general training and felt the most valuable training came at the hands of vendors 
with whom they worked to initially set up and qualify the machines. Machine 
operators estimated that a few houn; of training was aU that was necessary to learn 
the basics of setting up the madilne (i.e., for a mechanically oriented worker) but , 
qualified this by sayTng that at least three months o f experience is necessary to tparn 
the specifics 6l^th& machine e nough to feel comfortable runni n g it and dealinR with 
the vari ous machine j a m s^d breakdowns. 

Beyond the task requirements heeded to run the new machinery, other recent 
change are beginning to influence the organization of work in the crankshaft area. 
Among the most visible changes are introduction of statistical process Control (SPC) 
and Employe Involvement (EI), elimination of production standards, and implementation 
of a hew computerized tool change program. Models for each of these innovations 
from Japan were mentioned in oar c5nversations with salaried employees; however, it 
was emphatically denied that the SEP programs were copies of the Japanese models. 
WhUe a detaUed discussion of these prograrris is beyond the scope of this report, they 
will be discussed beloW as they relate to changes in work attitudes and partiapatibh 03 
in technological change. 

Overall, skill requirements changed, yet it\is also clear that there was 

significant skill transfer from the old crankshaft operation to the new operation. The 

design of the new four-cylinder crankshaft is hot unusual; the only significant 

exception is found in the particularly close tolerances required to accommodate the , 

high speed of the engine. Hence, past experience in. the machining of crankshafts . 

Was a valuable asset for production workers; and, even though the sophisicated ^^^^ 

to fricui* 
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eieEtFbnlcs and autbmatibri on the renovated current line were new, the product and 
the basic machiriirig operations remained the same." One way to further examin§.-.<}kill 
requirements of the job is to consider the mix of education and work experience 
present in the current staff. 

Workers' Experience and Skill Base 

Arrangements negotiated between management and the union allowed for a 
significant overlap in hourly personnel in the crankshaft area before arid after the 
renovation. At the time of bUr study, slightly less than half of the machine 
operat:r;« working in the area had been there before the reribvatibri. As is shown in 
Table 5 (below), ma.--v.ne o-p^.-dtors had a median of 3 years iri their present jobs 
(roughly the time sirice the start-up after renovation); but the average time-in-job of 
6.6 years reflected the iact that a portion of the preserit work force had been ther^ 
substantially longer. These latter workers, iri particular, played an important role in 
the transition between the old arid riew production systems. Skills they had acquired 
in operating the old equipment were valuable in setting up and diagriosing problems in 
the new. In fact, this skill base had a broader impact: Many of the experienced 
workers helped trairi Uri an' on-the-job, informal fashibri) those operators brought irito 
the area after the renovation. 
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Table 5 



Macliine Operator/ 
S.OM. 

Other* 



Skilled 
trades 



Selected Characteristics of Hourly 
Personnel in the Crankshaft Area 



Age 



41.8 

kQ.5 



Years- in job 



AvR. Median AvR . Median 



6.6 
2.7 



3.G 
2.4 



Years in cbrhpariy 



21.4 
20.6 



38.3 39.0 7.4 7.1 . 21.7 

•Includes stockhandlers, repairrriehi inspectors, oilers, cleaners. 



Median 

18.2 
18.4 

20.2 



Direct experience in the crankshaft area, was not, however, the only skill base 
management had to. draw on in constructing a labor force for the renovated 
operation. Of the majority group which had riot been in the crankshaft area before 
the reriovation, half had had prior experierice m general^ machine op^^ 
setters and machine operators (e.g., in some other facet of engine productiori, 
operating mechanical equipment in the stamping operation, etc.) or, in at least two 
cases, as skilled tradesmen. The reffiainder had ex^^erience in a variety of other 
activities mostly in the Rouge 'complex; including assembling, warehousing, stock 
handling, and irispectibn. thus, as one machine operator suggested, the majority of 
workers had learned "machine sense" at some point prior to their arrival in the 
crankshaft area. 

An important corollary point can be drawn from the d^ta pPesehted iri table 5: 
*A11 categories of workers (machine operators, skiUed tradesmen, and others) have had 
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work experience in areas outside the crankshaft arid often outside SEP aitogethef, 
this helps explain why^ for example^ there slioaid be such a disparity between the 
"years in job" and "years in company," One worker^ whose empioymerit history was 
typical 01 machine operators in the area, had spent 2 years in the stamping plant, S 
years on the engine assembly line, 6 years as a job setter in the engine block area, 
and 2 years in the fuel tank operation before arriving in the crankshaft ar^a. His 
bverail seniority was 21 years, though he had been a machine operator/S.O.M. in the 
crankshaft area for little over 3 years. 

Any explanations for why workers' empioymerit histories resemble a mosaic of 
different jobs wbuld^ of course^ have to take irito accdiipt ♦h^- nni'^'?^ circurhstariceSj, 
abilities, and behaviors of individuals. However, the fact of the mosaic represents 
the conibined impact of three factors in the structure of the auto industry and Ford 
Motor Company. First, the seniority system (see Appendix E) agreed upon over the 
years between management and the union has made it possible for hpariy workers to 
acquire erhplbyrrierit security even in the face of cyclical trends in car and truck 

sales. Moreover^ it has allowed workers some discretion in choosing jobs by 

• _ _> — - _ 

establishirig a p rbcedure^f or fillirig jbb vacancies in different aspects of the • 

prbductibri process— enabling the applicant with the highest seniority On most cases) to 

move from one job to another (e.g., to acquire more skills, escape the boredom of an 

onchaiienging job, or to seek a more acceptable work environment)* Second, the 

cyclical market for cars arid trucks and the changes in prbductibn techriblbgy have 

contributed tb the rhbsaic of erhplbymerit histories thrbugh the cbmpariy^'s iriterrial 

adjustment bf staff irig levels aiid manpower distributibh. As prbduct liri^s grbw br 

decline and hew techniques absorb br displace labor, employees are shuffled internal 

to the organizatidn largely with an eye toward matching available skills^with job 

requirements. In some instances, the seniority . system stands as an obstacle to the 
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most efficient reallocation of labor during an adjustment; in others, inform^ ties„ 
between managers, union Representatives, and/or worksrs may intervene with the_5ame 
effect. However, the fact of adjMstmehts through reallocation of. existing personnel 
further contributes to the variety^ of workers' job experience. - , 

Third, and finally,' the, peculiarities of the 'Rouge complex play a role in 
explaining the Sosaic. Given the variety of production operations concentrated there, 
the Rouge can almost be viewed as a car company by itself. And, since the UAW- 
Ford contract allows for workers to move or be m5ved among facilities within the 
same, level (subject, of course, to the stipulations of the seniority system), workers in 
the Rouge complex can have worked in iacilities diverse as the steel mill, 
stamping plant, assembly plant, gla5,s plant, and the engine pl^uit. Other locals, which 
may include one or two plants, would not provide the opportunity or rationale for 

such diverse work experiences. 

Variations in the employment experience of workers in the crankshaft area have 
contributed to th^ rich skill base available to the company for purposes of 
adjustment. Moreover, the fact that workers have, oh average, spent the bulk of 
their working Uves at Ford offers testimony to the 'itility of what is generally 
referred to as an internal labor market. Yet, diversity in experience does not 
necessarily translate into an equivalent breadth in skills (espedaliy When work tends 
to be broken into routine, repetitive, and restricted tasks); diversity in experience 
does not necessarily guarantee that there wUl be an efficient matching between skills 
already acquired arid skills expected on a new job; and finally, diversity in experience 
does not necessarily predict that workers will be rriore (or less) satisfied with their 
jobs or positive (or negative) in th^ir assessment of the company's utilization of therri 
as a human resource. For this reason, we turn now to the findinss from our 
diicaiiions with workers about their jobs In the renovated crankshaft area. 
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Changes in Job Content and ProducMoti Workers' Attitudes 

Pressed to assess their present jobs in light of the preyibus arrangements^ most 
workers argaed that the new jobs were satisfactory, the new technology an 
improvement, and the incresssed emphasis on product quality long overdue; However^ 
summary evaluations do not capture the mixed feelings many displayed 'when we 
probed deeper. With few exceptions, prbductibh v brkers recognized the need for 
faster and more sophisticated equipment^ but fe\v were sanguine about the costs of 
hew technology^ particularly in terms of jobs lost. One machine operator who 

_ _ _ _ _ _ 

regarded the new machines as a vast improvement over the did system nonetheless 
argued: 

Well, it is all fine and dandy— autornation ajid adl that— but in terms of the 
blue coHar worker but there on the fibor, it is less stability for us. When 
you see a piece of equipment come in, ybu know sbmebbdy has gbt to gb. 

The specter of displacement by a rhachihe often blends with the insecurities^ caused 

by the recent history of fluctuating erriplbyment levels (see Table U)f contracts 

without significant economic gains, and the relocation of some engine production in 

Mexico, to foster distrustful attitudes towr^rd/the company. One worker with over 

twenty years at Ford echoed' a familiar refrain in the crankshaft area: 

You got to know it's hot gbihg tb be too Ibhg before they come up with, 
machines that don't heed jbb setters. Even right now they're trying to 
reduce ^sbme jbbs to SiO.M. (set own machine, a lbwer-p>aid, less-skilled 
classification), because they say ybu dbh't heed a jbb setter to db it. 

It is interesting that comments such as these^ though critical in their assessrheht ~bf ~ 

the company's responsibility to long-time employees, have come from people whose 

fdgh seniority makes them much less vulnerable to layoff. 

When the focus is shifted to how >yorkers assess the nature of their jobs in the 

renovated crankshaft area, a different (though hot necessarily contradictbry) viewpoint 

emerges^ Most of the wbrkere with whbm we spMDke seemed ambivalent abbut the 



OEeD/DEP CASE STUDY REPORT 
Page 59 



impacts of the renovitiSn on their jobs. While most agreed that the worR was less 
physicaUy demandtng, there was ho clear consensus on whether the jobs were ^re 
challenging by: comparison to the old system. Typical was the case of a machine 
operator who runs a grinding machine. In comparing his new job to the. one he 
performed before the renovation, he saggested: 

You have to know more now. You have to know a little bit about 
everything .... Automation eliminated physical wor4<. It is easier^ now 
but ybu do have to understand the machine. The physical work was better 
before Xdoesn-t like a tack of exercise). It was routine and not 
corn pli cated. . 
When asked about the variety of tasks he performed ^d whether he ever gets bored, 



he said: 



There would be more Variety if I had less seniority and was moved around. 
Itls stm boring. If everything is running okay, you have nothing to do. 
If you have a lot of trouble! time flies. It Wasn't really boring befor^e 
You had to meet a. production number, and then you could go to the 
lunchrobm and play cards. It is more boring now. 

Comments such as these were co--nmon in Our discussions and emphasize the fact 
that the question of changing skill requirements defies simple generalization. Two 
principal problems are manifested: (1) many aspects of individual _ jobs and work 
organization changed concurrentiyj and (2) different people experience the jobs very 
differently. For some workers, responding to the needs of their machines is a full^ 
time job S.e., recalling they now have responsibility for Several machines while they 
used to have only one). Others who are more competent at running the machines, 
have fewer machines assigned to them, or have less troublesome machines, still heed 
to stay by the machihe in case something goes wrong. Some wSkars find these long 
stints of inactivity terribly boring, ^peciaily since th^re is no one with whom they 
can talk close at hand. They relish the "good old days" when operitbrs, 
stocklirn'dlel-s, jobsetters, and cleanup men worked in close proximity. At least one 
worked liked bestlhe-Tdle periods during which he could relax and work on crossword 
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pozzies. 

The earlier comrhent about playing cards toward the end of the shift jiras a 
reference to the old "perforrriance standard" systern under which employees were 
expected to produce a fixed number of good parts each cay. After producing this 
nurriber (based on estihiates of average worker capabilities), they were free to spend 
the remaining tirn«* on the shift as they' desired. The new "beli-to-beir system 
requires working at cL "reasonable" p^ce S5 needed to produce quality parts for the 
entire shift. Some found the old systern more challenging because they had an 
incentive to work at the fastest pace possible, as in a game. 

Most of the machine operatbrs-i^agreed that the^;. v -}\. la more complex^ in 
part because they have to understand the basics of the new machine {i.e^, dials, 
indicators, some basic electronics^ and the rnetric system). Reportedly, once these 
basics are mastered^ there is still a lot to learn about the operating characteristics 
of a particular machine as "these machines each have their own personality." 

Learning the "personality" of a machine can offer ^^^hailerige but riot all 
workers pick up the challenge. Our discussions revealed that those who saw 

if 

mastering the idlosyncraci^ of the equipment as a sbiirce of stimulation tended also 
to be people who were introduced to the rr.achiries during the renovation process 
itself. These veteran rriachirie operators had helped the equipm';nt vendors qualify the 
riew rriachirtes. They picked up many tricks of the trade, and it was dear that this 
experience deepened their identification with the machine arid led to a level of pride 
not evident among those not involved ih tS-us personalized iridbctririatibri period. In 
pafflcuiaf, machine operators on the everiirig shift^most of whom came into the area 
after the reribvahbri— lacked the strdrig identification and pride of the veterans and 
were frequently criticized by those on the morning shift. As one worker put it: 
My biggest headache is. trying to figure out wha'x the afternobri guy has 
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left ftie. i don't know if the macHiries are messed up until 1 riui them. 
He doesn't mark it on the Urie-Up chart. He is not mechanically oriented; 

Althbugh such cbrrimehts are heard in other muiti-shift manufacturing of>erations, 

"unevenness" in the willingness of workers to learn their machines has partiai roots in 

the nature and quantity of training they receive, as we will note in Chapter 4. 

Skill requirements are particularly intangible, but even the issue of lifting 
requirements is not straightforward. In ah earlier quote a machine operator noted 
that he does little lifting how cbmpared to before; some people, however, do a lot of 
lifting each day as their machine breaks down or th^ machine ahead of them breaks 
down and tt^y must stockpile crankshafts. One man claimed he does much more 
heavy lifting now than before when he had a stockhar?dler. Now he must do his own 
lifting; and since this was not designed into the "hbrmal" operation of the line, he 
does not have the aid of a pulley system. He typically litts 100 or more crankshafts 
a day (at about 25 pounds each) which he fii?ids extremely wearing. 

Downv/ard mobility strongly influenced the work attitudes of those workers who 
had been laid off from the skilled trades or even supervision. For example, one 
machine bpefatbr whb had completed the^ skilled trades apprenticeship program 
(including after-work classes) ended up back in production at the engine plant at less 
vihan his fornier wages as a result of layoffs elsewhere in the Rouge cbm pi ex. He 
was quite bitter about the step dbwhward and cbrisidered his iour-year apprenticeship 
program a lost investment— time he cbuld have spent with his family. This person 
and several bthers who had worked in far more intellectually or mechanically 
demanding jobs fbund rriachine bperating positions routine and demeaning. For them, 
retirement cbuld not corne too soon. 

In spite of these assessments, there was general agreement among 'production 
workers that the new erriphasis oh quality was indeed real and that it enriched their 
jobs. They felt greater pride in their work and also felt a greater sense' of control. 
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The control comes from having some information (e:g.^ cdhtrdl charts and additional 
gauging) to kribw whether they are jirdducing a quality crank or not. MorMvec^-jthey 
can now refuse to run bad parts^ even if their supervisor suggests otherwise, because 
of systems introduced that deter supervisors from taking such action (cigi, a phone 
line through which they can anonymously identify supervisors ordering them to run 
bad parts). 

Though the recent increased erfiphasis oh quality is significant^ it is clear that 
statistical process' control is hot being used as effectively as it might be. Most 
machine operators are how checking their own quality; .however, few are keeping their 
own quality "cbritrbi charts." We were told by supervisors that some machine 
operators have not learned to compute averages and record data on th^ charts. 
Responsibility for collecting data from th<3 machine .operators has therefore been 
given to one hourly employee who now nrtakes up the charts. The result is that 
workers on the line may be getting feedback bri the functioning of their machines 
from the charts~but not in a participative fashion and thus do not have the 

additibnal responsibility the approach implies. 

V - - ; , • . : 

Questions audut the effectiveness of SPC were put to workers, supervisors, ana 

uhibri representatives. Their responses indicated that, Hke other aspects of change in 

organizational practice, tFsere are quite divergent perspectives on the subject. Nearly 

all of the production workers understood SPG to be aimed at increased product 

quality; yet, less than half of those with whom -we spoke actively used the;cbhtrol 

cSarts to monitor their machines. - Some felt jthey were inadequately trained to 

effectively employ the SPC methods;* others felt more comfortable with older, "hands- ' 

on" methbds fbr monitoring their equipment. A small minorify ielt that the 

additibnal duties associated with SPC should be rerhuherated and, therefore, would hot 

perform them until wages were raised. One. union representative cbhfirmed that SPC 
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Was "a touchy issue" precisely becaase it ihvcived the addition of responsibility 
without a traditional increment in wages.' While he implied that ironing out the 
conflict might take some negotiation, he also noted that the union supported efforts 
to increase quality. Managers and supervisors, on the other hand, denied that SPC 
had anything to do with adding work and argued instead that SPC offered workers the 
means to more effectively monitor their machines. The problem with SPC, one 
salaried employee told us, Was that "past efforts at quality control Jsually ended up 
pointing the finger at individual workers. We used SPC to cbUht people's mistakes." 
Now, he argued, SPC is used to help people do their jobs instead of punishing them. 

■ Ar.other recent procedural change seems to take considerable discretion away 
from machine bperators/S.O.M.s. Prior to the renovation, a separate dassifieation of 
workers, job settero, were employed to chai.gc tools in the machines. Immediately 
after t.-.s renovation, rnachine operators/S.O.M.s replaced the job setters but continued 
to use their own judgement^' to decide when tooli needed changing on their individaai 
machines. There were;, guidelines, but some machine operators claimed they could tell 
when the tools need changing by looking at the cranks; others said they can hear 
when the tools heed changing. Now, however, a computer program is used to keep 
track of tool changes and to schedule new changes according to frequencies specified 
by tool manufacturers. The same person Who keeps up the control ^ charts is 
responsible foP the tool change program. He uses the computer output to tell 
macr.ine operators when to change their tools. Although the architect of the 
program, a process engineer, assured us that it is only intended to provide saidelines, 
these "guidelines" are interpreted as rules by workers in the crankshaft area. To 
machine operators, this com|uter. program threatens to take over one of the few 
decisions they are expected to make. Some workers strongly resent this loss of 
autonomy and feel their judgement is superior to the simplistic dedsibr. r-aie used by 
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thCv computer. 

ChaoRes tn OrRanizattdnal Structure 

Although, as was mentibnad earlier^ the renovated crankshaft area has yet to 
operate at its futi capacity, the s5rigie-m dst-striking change coincident with the 
renovation has been the reduction in the nurriber of hourly workers, One of the most 
important changes in the organizational structure of the crankshaft area to iiow frbrh 
this has been a reduction in the number of supervisory positicr,- . QuiU. simply, it 
was difficult to justify the use of that rnuch nonproductive labcr x, an area marked 
more automated parts-checking ^nd ^ ^ab--»-ntial reduction in the nUiriber" of hourly 
empldyees. Beyond this effect of the new autbrhation, Ford as a corporation has 
mdertaken a ^mpaign of reduction-in-force in the salaried ranks. Within the engine 
•plant this move, spUrred by declining | sales and the recognition that the Union 



expected the company to share the burden of rnarket conditioHs, has taken the fort., 
bf the elimination of one layer of superpsion in the crankshaft area-the general 
supervisbr--and several production supervisors (formerly referred to as "foremen"). 
WhUe, in fact, the general supervisor in\ the crankshaft area was converted to a 
"manufacturing planning specialist" or technical assistant to the area superintendent" 
and continued to perform the principail duties of the general supervisor, we were 
assufed by the plant's management that the\^ fully intended to eliminate the title and 
rea^ssign the duties of the general supervisor. \^ 

The elimination of some production supervisor positions and the removal of a 
layer of salaried personnel has had some effect on communication in the area. Just 
how much effect is ilneiear; however, in lafg\s part, due to the general agreement 
among both hourly and 'salaried workers in the area, communication has ribt been a 
problem at that level. The elimination of some supervisor positions hand the removal 
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I of a layer of salaried personnel was in fact designed to improve communications. As 

J we will go on to point out, the high , degree of technical familiarity wit^^-the 

' machines evidenced by the area superintendent and his own generally outgoing 

I personality has built a solid foundation for communication and information sharing 

between salaried and hourly employees. However, changes in the structure of 
supervision have not, as yet, independently contributed to an appreciable increase in 
the quality or quantity of iriformation people on the shop floor (especially hduiiy 
' workers) r^^ceive about cbrhpariy plans^ plant perf brmance, or most importantly, the 

I future of employment in DEP and Ford Motor Company. 

[ Wopker- Participation in Decision M a tdng Regar SnR Techr blogical Change 

Although new approaches may result from the SEP experience, it is relatively 
clear from our investigation that worker input about the type or the extent of 
technological change at the time of renovation was not considered a tactical or 
strategic cbhcerri for rhariagemeht at the Dearborn Engine Plant. A segment of the 
work force did indeed participate in the process of renovation, arid their training at 
the hands of the equipment vendors was a valuable part of the renovation process. 
However, as was described in Chapter 2, the forrrial involvement of the hourly labor 
force in decision making about technological change was mainly in the realm of 
formal and informal unioh-managerheht discussions, the ccfe of worke: involvement 
'yas the impbrtaht but rather distant negotiations and lobbying which were undertaken 
by uhibh representatives to see to it that the construction of a new engine facility 
took place in the Rouge complex. Our discussions with production workers in the 
crankshaft area indicated that few wbrkei^ knew, until the last rhbmeh^, whether the 
engine plant would be saved or eliminated, whether their jobs wbuld remain after a 
renovation, or what the technology of the hew crankshaft area would look like. And, 
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while the union was intensely involved in the decisibh-makihg process about the 
locatibh of new engine productionj the actual cdhtdurs of the new technology^4i.e., 
the number of jobs saved or eliminated, the kinds of skills which would be required, 
or the brganizational changes which would likely accompany a significant alteration of 
the machining process) were not lu^jde explicit until after the equipment was 
installed. Even though the cornp^riy c:nd the union fdilow^ed an accepted practice of 
renegotiating their local agreement (covering the engine plant) in 1979, it was not 
until many months later that enough was known about the extent of change to 
realistically incorporate changes in the production process into the language of the 
contract. 

To suggest that neither workers nor the union were actively involved in decision 
making about the type or extent of technological ch^ge is not to ignore the fact 
that the production labor force vyas involved in the fehovatioh* In fadt, the union 
and company agreed to involve workers in several impbrtarit ways. First, a crew of 
skilled tradesmen (e.g,, in the^ maintenance and cbhstrMCtioh trades) were employed 
during the renovation to physically bverhaul the building and install the new 
equipment. This agreerherit helped keep jbbs in the Rouge complex which might 
otherwise i ave been subcbritracted and enabled some workers to have direct exposure 
tb the new machinery. Second, an accord was reached 'yhich enabled machine 
bi:erators to ^.ve recall rights back into the engine plant when the renovation was 
completed. This meant that the skills of 117 workers who had been trained in the 
area could be saved and^ potehtialiy, augmented in the prbcess. Arid third, a number 
of machine operators who had worked in the erigirie plant prior tb the shutdown for 
renovation were kept in the plant tb assist in the process of bringing the new 
equipri^.erit up tb capacity, the attention these latter workers received, in particular^ 
made the experience a valuable one for them individually and for the compariy as a 
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whole* However^ that experience was unique (both in terms of the training and the 
extent of renovatibhj and has not been and win not likely be repeated. This ii_the 
case for two reasons: (i) There is not likely to be a renovation o! equal magnitude 
in this facility again for at least some years to come and (2) the kind of attention 
shown to nonskilled workers (especiaiiy workers in clrLSsified jobs, in this case machine 
operators) has not be&\ conSnued after the renovation because it is not needed. We 
will return to these two themes in particular when we consider in greater detail 
workers' assessments of the training prograrh in the next chapter. 

Labor-ManaRerherit Reiati oni; 

Labor-management relations in the area seemed to be a positive factor in the 
plant's efforts to Undertake s.f ge-scale technolbgicaJ change. From the side of 
producti bh supervision (including the superintendent, his assistants, and the supervisors 
with whom we spoke), there appeared to great respect for ihe men working in the 
area. Although- the superintendent, in particular^ was quick to point out that any 
organization or production area is going to have its "bad apples," he also stressed 
that the men who worked in the crankshaft area were marked by their singular 
willingness to cooperate and see to the efficient functioning of the area. The 
relati;yely high degree of informality in most dealings we observed or heard about 
between management and workers reflected an important aspect of camaraderie in 
the area. This can also be\ attributed (if only partially) to the consistently good 
econornic perf orrnance of the area. ! 

Nonetheless, 4t can be reasonably aij-ed tlmt cyv* of the main factors uhderlyif-g 

the "good feelings" is the respect accorded to the superintendent which derives fro.n 

I , - 

his familiarity with the area, his relative long tenure in the crariksliaft operation, and 

his good working relationship with his workers. This man, in particular, is 
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representative o| a "vaoishihg breed"' in the plant and| by some accounts, in the 
. company as well. That is^ he was "raised" in the crankshaft area. He began working 
" there in his first full-time job, as a job setter. He worked his way up the ranks; and 
though he was transferred around the plant somewhat, he did the bulk of fits 
supervisory internship there. Tfius, he has had the unique experience of having been 
an hourly job setter, supervisor, general suparvisdr, and finally, superintendent all 
within the crankshaft area^ This has been a rhajbr factor in his ability to keep the 
area running smoothly (by his own admission) and in his capacity to relate to the 
hb'jriy workers in his area. By contrast, his replacement (announced as we were 
completing bur investigation) did hot comparable experi^tn*^-. ix the kind of 

technical ability to respond to the workers^ needs that the veteran superintendent has 
is at all a factor in his good rapport with tfie workers in the area^ then some loss of 
that rapport is likely to be felt with his departure. 

We saw evidence of some tension in the attitudes of workers toward recent 
arrivals among first level supervisors. With few exceptions, machine operators 
cbrhplairied that recent arrives were not well trained- in the jobs workers did and 
actually posed an obstacle to the efficient functioning of the areai One major form 
this took was in workers* frustration in getting quick, correct response to problems 
with their ' machines. One segment of the hourly group of machine operators has 
N strong working knowledge of their machines; thus, when they want a malfunction 
corrected, they, do not like to explain the problerh to supervisors inexperienced in 
crankshaft production to get the assistance of the maintena^ce superyisori — Others^ — 
including those less well versed in the operations of their^|rnachines, find 
inexperienced supervisors a hiadrance in getting their machines fiaed. In some 
instances it is because they cannot explain to the supervisor what is wrong ancl'he, in 
turn, cannot diagnose the problerh independently. This causes frustration for both 
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sides; Jn other instances neither can identify the problem; and since the supervisor 
might not adequately communicate what is wrong to the supervisor of maihtenan.ce, 
the job might not be done in the appropriate priority^ in situations such as these^ 
the lack of adequately trained or experienced supervisors can cause irief ficiericiesi 
frustration arid^ one might expect^ friction between workers and mariagemerit. The 
problems created by this situation arid their impiicatidris for training will be further 
analyzed in Chapter 



The QrRanizatixyT-of-Maintenance 

Whether speaking to 'upper mahagemeht, chgiheerr. production supervisors^ or 
machine operators^ brie cbriiriiorily hears strbrig opinions about the skilled trades and 

V 

the way they are used. Skilled trades workers in the auto industry, as in other 
settirigs^ bccupy a Unique position, they are vital to the efficient functioning of the 
plant and its hundreds of millions of dollars in equipment. To maximize return on its 
investment in equipment, Ford has also invested, heavily in skiUed trades training 
program; the Rouge, for example, boasts one of the best skilled trades training 
programs in the cbuntt^y, incl?:ding intensive night coUrseT^t riearby Heriry Ford 
Cbmmuhtty College and the expanded resources bf the DEP Learriirig Center «<see 
Chapter 4 for more details bri the latter). Tb recognize their special skills and to 
avoid Ibsing them tb a labor riiarket perennially iri demand of skilled labor. Ford pays, 
a substaritial wage diifereritiai to tradesmen. Thus, training and pay set skilled 
tradesmen apart from other hourly employees. 

The division of labor in American automobile faciliti^ amplifi^ the significarice 
of the skilled trades precisely because it has Accorded all riiairiteriarice and repair 
tasks to the relatively small core bf electricians, plumbers, pipefitters, tool and die 
riiakerSi and the like. While lines of demarcation between skilled and noriskilled 
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workers have evolved over time into a body of tocat custom, they have also been 
formally sanctioned in the language of union contracts. Every local agreement 
recognizes the special status of the trades and outlines, among other things, the right 
of tradesmen to file a grievance when they find a hori-tradesman (hourly or salaried) 
doing a tradesman's job. The trades also have a separate seniority system. 
Moreover, ohty rnembecs - of the trades negotiate and vote on their own local 
agreernent and that of other hourly workers as well. ^ 

In addition to their cehtraiity to efficient plant functioning and their special 
status in union cbhtracts, the trades are often envied for their apparent autonomy in 
performing their tasks. It is hot Uncommon in many production faciji*=^s Un arid bUt 
of the auto industry) to find skilled tradesmen sitting, talking, or otherwise 
unoccupied whUe other workers (e.g., machine operators or assembly line workers) 
move rapidly in pace with the rhachinery. Many prbductibri workers Qncluding the 
majority of those with whom we spoke in this study) resent the apparent "idleness" of 
the trades. Even though some recbgriize that idleness is often the product of how 
tradesmen have traditionally been used (i.e., largely to deal with the unpredictable 
machine breakdbwris arid other emergencies as they arise), '.he trades' relative 
autonomy, challerigirig work, better pay, and gFeater job security rriake theirs an 
enviable position. 

Relations between the skilled trades arid salaried personnel— particularly 
production management— of ten waver between cooperation and co.nflict. The 
crankshaft area and DEP more gerierally are no exception. In our discussibns with 
both sides at DEP, we heard accbunts of tension arising from three priridpal sources: 
U) turnover in the trades <aused by layoffs in other areas of the Rbuge-^resulting in 
fluctuating levels ot experience among the tradesmeri, (2) cutbacks iri budgetting for 
skilled tradesmen-resulting in (from the viewpbirit of the trades) increased work loads 
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and (from the viewpoint of production supervision) insufficient skilled labor to conduct 
programs of preventive maintenance, and (3) demands from management for increased 
flexibility in work rules to allow simpler mairiteriarice to* be performed by non- 
tradesmen— resulting in complaints from the trades that their already dwindling 
numbers and employment security were being further threatened. 

The trend toward increased techndldgicca sophistication is not likeiy to ctrdde the 
bases pi tensions between the skilled trades and other segments of the plant 
pbpulatibh. The increased use of sophisticated and expensive, but sensitive* equipment 
only Underscores the importartce of the trades, ftn example, drawn from oUr 
discussions within tFse crankshaft area, illuminates the problem. Sever*' --n^ntr-wce 
workers themselves complained bitterly about the lack of preventive maintenance rvnd 
claimed they were spending aU of their time "fighting fires." They attributed this to 
employment cutbacks arid to art or ganizatidnal structure that gave production 
management authority over maintenance supervisors. The area mairttenance 
supervisor's decisidrts cart be overruled by the area superintendent whose dverall 
performance is judged on quality, productivity, and cost. "The maintertartce workers 
were convinced that without extensive preventive mairiteriarice the machines would 
virtuaiiy fail apart within five years. Orie supervisor put it more mildly, suggesting 
they would increasingly have "critical breakddwris." 

Curreritly, machirie breakddwrts are relatively common occurrences* but can be 
absorbed by switching lines since the plant operates at half capacity.: Even though 
this may have resulted from a deliberate choice based bri overall cvst consideration, 
iT is l^rd^ to imag^ how this vdli continue to be absorbed if sales pick up or a new 
eigine program is put in the plant (one is currently planned for 198*). Given Ford's 
stated emphasis on lorig-term -i nvestme nt in people and technology, it would appear 
that a more substarttial Cdmrhitment to extensive maintenance should be a high 
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priority. 

Employe Involye inent 

The formal process of Employe Involvement (EI) began in 1980 at DEP. In 1981 

El groaps were -reated in the crankshaft area. Howeve-, the initial effort was 
han.pered by two factors: (i) a series of layoffs which caused frequent turnover in 
group membership; arid (2) a strategy of organizing group activities - across 
functional departments instead of within deptriments - which gave insufficient focus 
to problem-solving efforts. Extended training in the principles of Ei and problem 
solving have been instituted in recent months; but at the time of our investigation, 
there were no formal El activities in the area. This should not be construed to read' 
that there is -no interest in EI. In fact, most workers, when asked, ^gued that there 
was a need for more communication and joint problem solving in the plant, the 
company, and the industry. When asked if they got enough information about how 
the plant or the area wis doing, financially or otherwise, most workers responded 
negatively, they argued that more information was necessary for them to believe 
that the company was sincere in its expressed desire to Increase product quality and 
to include wbrkers in the decision-making process. Several workers, when asked, 
admitted to having their hopes about the future of the plant and the i;6-liter engine 
dashe-i in the wake of the downturn in production in 1981 and tended to disbelieve 
the announcements made by top management after that experience. 

While the need for. more information was by no means a unjnimous request 

' afT^Tin^"arl7Wk^^^ it was presented as a common theme.. 

Some ated the need to Mve more information about the future of this plant and its 
pPoduct Unes as a cue to their own future employment security. In the wake of 
fluctuating sales and employment levels, many suggested that their need to plan for 

mmmMm 
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the future was undercut by the lack of ihfbrrhatibri they received from the company; 
Others admitted that the melange of new programs being implemented in the 
company and in the plant (such as EI, SPC, and other new practices) was probably 
part of some company plan to gear up for the future; but at the same time, they 
could net precisely intuit their intent from the existence of these prograrns. The 
lack of a coherent statement of intent bothered some workers; Some were skeptical 
that all the activity amounted to anything new; others implied that they would not 
participate fully until they received some explanation. This was evidenced to some 
'extent^ in the Uneven participation in the SPC Charting* 

Management representatives countered workers' somewhat negative assessment of 
information sharing by pointing' to the regular talks given by ^slant managers detailing 
the "state'V-of the company and the plant, to the company newspaper, and to the 
ericouragerrient given superintendents and supervisors to be more responsive to hourly 
workers. Several salaried emp>lbyees attempted to explain the apparent gap between 
what they provided and what workers reported in traditional terms: The more 
workers got, the more they wanted. While that explanation was not intended to 
deride workers' appetite for information, it did underscore how valuable a commodity 
it is in this hierarchical setting. 

Beyond the issue of h:>w much information is necessary to engage the willing 

participation of wcrl<ers,' the singie-most-im portent question remains job security. 

. . . .■J . 

Though it might be argued that the residue of hesitciriee will pass with some measure 
of stabilization in the industry^ there should be little doubt that the degree >td which 
workers can count on having a job in the near future will be a major factor In 
shaping their response to company Efforts to adapt to mark<^t cbhditidris. It is here 
that company and union negotiations will be most critical; and yet, ironically, it is 
also the point at which communication between mahagerh(Bht and^ tabor \s furthest 
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re^rtcv-a f '.om the day-to-day experience of the. shop ftoor-i.e., the place where 
communication, infbrmation sharing, and problem solving are most critical. 

\ This chapter has focused attention on hbw the renovation of DEP was 
expenSfited bjTpw^le on the shop floor: changes in their work, attitudes, and 
consequences realized only after the renovation was completed. Training and 
decisions about its content ?nd potential consumers clearly constitute a significanx 
element of human resource development in techriblogical change-and to some extent, 
workers' assessments in this chapter haVe provided one view of the releVance of 
training. In th? next chapter we look more closely at the role of training in the 
DEP renovation. ' - 
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Chapter U 

TRAINING: RESULTS FROM THE CASE STUDY 

Iritrbductiori ' ^ ' '^^ 

Training was recognized as a concern from the moment the decision was made 
to renovate: DEP. Staff members from the Management and Technical Training 
Departrhent were assigned to DEP in a Training Launch Team to plan and carry out 
the training of production and skilled /trades workers and their supervisors. As was 
rheritibhed in the preceding chapter, a certain core group of the work fbrcie was 
retained in the plant during the reridvatibn peribdi they were provided training that 

was deveiop^d or idiosen by both vendors -and members of the training Launch Team. 

^ _ 

Later, but stili eady in the: process, two persons from the Management and Technical 

- - - , -^ ^ ' 

Training Department were assigned part-time; to DEP to give seminars on team 

building within the launch management grbup. This training was eventually expand''»'i 
to include ail levels of rriahagemeht. 

In general, the training was on time and, from a training viewpoint, the start-up 
of production went welt. This was particularly true for the skilled trades: The 
Training Launch Teann concentrated jconsiderable efforts on the maintenance 
empibyees both because they were essential to keeping the equipment running and 
because many of the cbntrol systems were new. Other effbrts were directed tb jbb 
setters^ fiev^ supervisors and other technical support people. Management team- 
building was successful but, perhaps, less smooth—in part because training was 
superimposed on the peak work load generated by planning and conducting the 
renovation. As was suggested in Chapter 3, production workers, especially the 
machine operators, gave mixed reviews to the training they and their supervisors 
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received. In a few instances, hourly -.vorkers^ views differ from the trainers* and 
managers'; assessments of . the quality and q icty of training^: this appears to have 
stemmed from a difference betv^>en what trai.urig was required for each job (that 
training was in fact provided) and the training which some would like to have had. 
In general, employees were trained to the extent the :;plant considers to be required 
by the duties to be performed. For example^ the skills required of machine operators 
did hot change substantially. 

In this chapter we will describe in some detcxii the development of the training 
programs and procedures. In so doing, we wiil point to some of the prbbiems 
encountered in this particular case (i.e., the renovation at Dearborn Engine Plant) and 
suggest possible explanations for th6m. the respective assessments of both trainers 
cihd-trainees--are also prbv^ided. 



Backgrou nd 

Ford's hierarchical structure was evident in the manner in which employee 

training programs were constructed to meet the needs of the renovated plant. After 

the decisibn had been made to renovate Dearborn Engine Plant, rather than buHd in a 

"greenfield" site or expand another facility, a Management Launch Team was 

assembled to plan the renovation and to bring the plant up to planned production 

levels. At about the same time (in the spring of 1 97SM -Training- Launch J.eam_j^^^ 

assembled with direct responsibility for planning and carrying but the training bf all 

production workers, skilled tradesmen, their supervisors, and superintendents. It 

_ _ _ ^ _ ■ _ 

should be noted that overall responsibility for training in the company's engine piahts; 
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lies with the Engine Division. 

The task before the Training Launch Team was clearly defined: to ensare^that 
the workers and their supervisors would^^Je trained on time to carry out their duties 
when prbductibri began and to be prepared to meet all demands as production 
increased and eventually stabilized. It was decided that training would begin as sbbh 
as the technology was chosen and ' ouid overlap with the rehbvatibh. 

The need for training was recognized from the beginning; but considerations of 
training were not significant in decision making about the choice of technology, the 
organization of the work, or manpower heeds. T is. Training was accepted as 
something thr r iTt.jst be iune brice all thbse other decisions were made. Neither the 
trainers nor the trainees were consulted about what technology should be used or 
what skills would be needed in the workforce. Ir should be noted that memy of the 
decAsibns on what technology to pursue had been made at -.le divisional and cbrpbrate 
levels before the decision to renoN^ate the plant was reached. 

Training Launch Team 

The Training Launch Team for the DEP renovation was assembled from among 
the employees of the Management and Technical Department. The leader- and 
members bf the team were familiar with the technology being introduced (two 
members had a skilled trades background and one came from supervisibn) and were 
professional consultants in the planning of progran^s and curricula. 

The Training Launch Team approach had its origin earlier at the company's 
Livonia ^MichiganJ transmission plant. It achieved its fuJl flowering during the DEP 
renovation and has beai continued there and initiated in several other plants (Esiex, 
Chihuahua, Batavia^ and again in Livonia). The Training Launch Team approach i^ 
now the preferred means for the introduction of major hew product or rhahufacturUng 
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technological innovations throughout Ford MOtOf Company. Howe not in ail 
instances have plants allocated the resources to fully implement^ this desired appi-oach. 
; The Training Launch Team Leader reported directly t^ a supervisor in th« 
Management and Technical Training Department. Technically, therefore, he arid the 
four original team members were riOt employees of the Dearborn E^igine Plarit. Later 
in the program two DEP employees were added to the Team. Witt^n DEP the Ter^m 
leader functionally reported to the Manager of industrial Relations. Although things 
had to be cleared with two managers, this dual, reporting -lid riOt apjsear to create 
any significant problems since the Team had a clear and (in concept) simple mandate 
and a common interest Nv'tb DEP -ranagement to get the job done^ on time^ 
Generaily, the Team was given the resources, responsibility, and freedorn to carry out 
its task as it , fit. 

T raining by the Launch Team during ihe Ren 

■ I During its first six months of operation the Team -.ducted a needs analysis. 
Principally, it worked with the engineers at the plant arid Division l£vcl= and with 
vendors to find out what new equipment, technoiu^y and skilU were to be introduced. 
In general, certain groups such as electricians, machine rerairmen, 
plumbers/pipefitters and technical support people required substantial training. Other 
groups sucl, ?s job setters, gauge and layout speaalisti, and hot test starid; operators 
aiso required new skills. Most machine of^ratoS and assemblers required little in th.> 
way of new skills (except metric training). Th. Team depended a great dfeal nn its 
own experience in determining what skills would the. have to be f.^ught and how th^y 
would be taught. 

. Initially, the core group of workers were informed of the training to oe 

ronducced and scheduled to attend appropriate sessions. Progress reports were made 

1 , 
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through periodic prograrrr reviews and fecbghitlon wa^ provided through a newsletter, 
the original plan was to train all the DEP worR force including hew supervisors,^^ 
Additiohaiiy, skilled trades were in high demand; one hundred apprentices were to be 
added to the existing apprenticeship program. However, this plan was abandoned 
when the economy turned down, auto sales ebbed, fewer new people were added, and 
skilled trades workers became available from other locations. 

Training falls into four distinct categories: (a) productibn, ' (b) semi-skiiled, 
(c) skilled, and (d) supervisors. Production workers f/orh assembly bperatibhs in the 
plant were given minimal classroom training, A four-hour oriehtatibh program was 
given, followed by several hours of on-the-job traihihg for vefy specific work tasks. 
When new equipment was being introduced, semi-skilled workers participated in 
vendor-supplied training; after that they were trained by internci ir\structors. Among 
V is group were machine operators and machining sujservisors. They got from fbar to 
six hours of dfientation plus forty hours of course work in-house and as mUch as 
forty ro sixty hours of vendor training. Major segments A this liaihihg included 
(i) orgar^izat n, product orientation, and plant operations, (2) basic machining and 
^ool centre! concepts, and (3) specific equipment training for set-up, sequencing, , 
3X£rt-up, safety and minor rhairtehance. 

The major tral'.irig effort was fdcusf.d on the skilled trades. As shown ;n 
A;.->endix F, three quarters of the training budget was elrmarked for indirect iai or. 
Most of the training was either an individual (self-insti^uction) format or a group 
interactive, hands-on format rather than traditional lecturing,^ .he training Launch 
teem initially relied heavily on vendors fcr eqUip^erit-spedfic training. Vendors 
usually offered instruction on-site, but on occasion tradesmen were sent to vendor 
traihihg off-site. At the time it was Unusual for hourly workeris to be sent b!f-site. 
After the introduction of the new machines,' the DEP Learning .l-jnt-r was established 

. BEST corf A^-felE ■ - ' ■ . 
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as a part of the fehbvatibh to be a central site for the training. The Center tooR 

• - - ^ - 

over nearly all the training, using training materials developed by both the vi^iiddrs 
and Internal staff. > On the low CTid, this may involve, for assemblers^ as little as 
eight to twelve hours of training while on the high end^. for electricians, this may 
involve several hundred hours. This high level of training included a combination of 
topics spread over a period of several months. (The flow chart and contents for 
electrician training are ^iveh in Appendix F.) 

Supervisory training for new supervisors (e.g., the crankshaft line has several 
pidductibri supervisors and one maintenance supervisor per shift) included several 
vvvc^';: c^; supervisory i TioSg and three to five .wcgIa'; ^ ' 'itibhal specific technical 
.rcihun.r; Experienced supervisors were used as resources in developing the supervisory 
training program. Foutnm^w task crvented programs were also introduced: production, 
maintenance, quality control, and materials handling. (The-iiow chart and contents 
for supervisuf training is given in Appendix F). Generally, supervisors are expected 
to have the sairle skills as the workers they r . ?rsee and, therefor:', arv^ given the 
same technical training (in -ddition to supervisory training). As we found in the 
cc'irse of this study, maintenance r-^,>ervisors tended in the past to cbme out of thf. 
skilled trade-: more recently, howe;er, 5ome are college graduates who may not have 
the hands-on experience or mechanical know-how of past geherations of supervisors. 
Even after initiai training in the Learning Center, they may nc- be sufficiently well 
developed to enable them to earn the respect of the people they supervise. Part of 
the reason some, of thbse being tpervised have questioned th^ adequacy of 
supervisory ^-.rahg may be traced to differences in the backgrounds of supervisbrs. 

While no dlrecjt benchmarks of training effectiveness have been established, 
there are several objective indirect measures of effectiveness— reject levels have been 
reduced, downtime imi. ^ved, direct quality improvement measured. However, no 
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control group was set up o provide a more classic type of evaluationi While some 
pre- and pbst-teiting was done, the main evidence of efiectivehess remains job 
perfbrrhance as expressed by supervisor and 0{>erationai p:^rfcrmarice feedback. Within 
tHf» cburves in the Learning Center therfi biteh is self-testing (e.g.^ self-paceU 
inmetj learning and equipment simulatbrs are uei.f-testing). Since the programs 
ar?: se. Wnstructibnaij a failure in self-testing usually results in the student gbif.g back 
over the material. Records are kept on training completed; on-the-job performance is 
verified, by completion of task certifij^ation sheets for specific equipment 5ystenr>'t-. 
Contractual agreements between the company and the union do not provide for 
individual monetary rewards, but c^Her centiv^ are prbv.»d<utL ;»«iCi'"'^actibn and 

supervisbr praise are the main ones. Certificates of cbmpletibri of specific programs 
are awarded. These provide recbghitibh and have a pbsitive impact on employee 
pride. They can also carry weight when seeking work with ahbther empJoye^ . 

The Le<^^ " r Center and Its^Picx^ 

The .teaming Center in DEP was planned and is currently staffed by a Training 
Launch Team with support frbrh other plant persohheh Otigihally, the Center was to 
^ rneci over to SEP once a steady state in training was achieved. As >et, 
. ver, this has nbt happened; it is still bperated by tiie Launch T^arh. One reason 
given is that job bumping within the Rbiige cbrhplex puts a burden oh the Center 
which is greater than that which should be borne by DEF alone. Another i: the 
continued introduc "ion of new, Fugher levels of technology. 

The Center maintains an' extensive invents of programs, pfirr.£?rlly for tl^.e 
skliied trades; Many of these were develbped by \.'endors; however, the Center sttiff 
ccritihually devGibpc hew prbp-^rhs^ matisrial^ arid iraihihg aids (e.g. ^ manuals and^ 
tapes). The Jesigil of ; J. ogr2.rr.3 follow the et catiorial methods and philos :5hy of 
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the Management and Technical Training Departitier.t. Most of the coarses are seif- 
paced and make tiberal use ot audio visual materials. Where appropriate, equipment 
simulators have Seen introduced. While the rriaterial is organized to meet the needs 
of worker groups, nearly, all iristrUctiOh is individualized. A listing of video tapes arid 
training programs available iri the Learriiilg Center is given in Appendix F. A review 

« ... ... 

of this list establishes hOw specific and technical the material is. The bulk of 
training is specifically targeted for ' technical skills; however, in recent months the 
Learning Ceriter has begun to develop a basic skills program which will enable 
interested employees to improve their reading, writing, and mathematical skills, 
outside DEP,.the UAW-Fprd National Developmerit and Training Center ^3'5 Ke-jun a 
cotnpreh-rifive program of trairang and retrairiirig for hourly workers. 

Trgning u' om the Viewpoirit of P^fod uction a nd M aintenance Workers 

Overall, the training program received mixed reviews from the hourly workers in 
the crariP^haft area. What was en-ounte-- .act, was a set of responses (ranginc 

i.orr. sT.ongly positive to sf^ongly ■ ..•.,c.-.ive) which --ed by the type of worker 
rcsp ^ding (e,g., machine operators vs. the skilled trades) and by the dimension Of the 
traira % program being discussed, to report oyr findings concisely, we -viU begin -."ith 
nichim OFysrators' percepciOris. arid then con;iidr-r the evaluations made by the skilled 
trade,;. 

'ih considering the views of machine operators, it is important first to distinguisn 
bitveen assessments of train-ng during the renovation process and .ruining which took 
place ^iterward. When askei about their experiences with training during The 
renovation process, those maciine operators who vere around at th^at time r.:spc.Vded 
quite favorably to the trailing Ihey received One worker, in particu! voiced 
strong approval for- the opportunity to work v th equipment voridOrs. . n his 
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perspective, it was an unparalleled experience; Not only did he feel part of a tearri 
dedicated to ah entirely hew endeavor, but he was able to go off-site to receive 
training at the vendors plant. While ho one else was quite as ehthu^iiastiCj many 
remarked that having the opportunity to question vendors .about technical matters — 
whether or not they actually did so— made them feel as though -respect was being 
given to their experience. For ^^-.'^e workers, as we noted in the previous chapter, 
the attention thay received provided an incentive to "invest" themseives in mastering 
the new equipm eht-^TO the. extent that one worker painted a nickname oh his 
machine. 

By contrast to that aspect of th<i training experience, however, a majorit/ 

f dductibh workers suggested that both the quality and the quantity of training had 

• -fr 

lagged in the post-renovation period- Our efforts to probe deeper i to this a^'^^rf^nr 
decline in enthusiasm revealed two factors which may help explain the 
First, It was cie;ar that the experience of the renovation was uhiqu'i r*. had 
observed or participated in as massive an overhaul of a rbductibh facility as the one 

wh;cr* accompanied the renovation. During that time^ many of the formal rules of 

%^ _ _ _ _ _ 

interaction between salaried and hourly workers were suspended, and a sense of 

carharaderie developed. The rdUtinizHtidn of work practices and the reformalization 

of work roles (instiga d in part by the negotiation of a new local agreement) 

diminished that camciraderie and, in many respects, crystallized the renovation as a 

unique experience. Thus, for those who had taken part in the renovation, that period 

looked better as time passed. For those who arrived in the area afterward, the 

exf 2nce was distant; their perception of the area was colored more by the more 

traditional experiences they had had in other ^ :s of DEP or' the Rouge. 

A second factor influencing production workers' assessments of the training 

.v'ograrT' \i^d to do with the scope of the training Itself. There was training offered 
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to people who came into the cankstaft area in the b^sic pr'ncipJes rtio^' nirMnjt" arid 
additjonai instruction was provided in the operation of ) -^cl' v^;^" i,u'4 machines. S'hiie 
many thought this fcrt^ hour course was ''heipfut" or ^'interesting", few found it 
irhrhediately useful in doing their jobs or . helping them rha^ier the intricacies of their 
rriachiries." The fbUowirig corrimeht was typical: 



They do have training rilaterialsj btit ydu can't learn the job off films-. 
YdU can go up there and see filrris^ but you can't learn by watching TV. 
It doesn't show you all the mistakes the machine can make. 

Comments abujt the lack of specificity In training carried over to the instruction 

workers received with regard to their particular jobs.. For example?, ont? machine 

operator offered an explanation echoed in many of our discussions: 

Thera are certain steps you can't follow tin thi* machine manual) because, 
if you jdo, you'll be way out ir ^ :f t field. Each machine has.its own 
personality. E\'en though they're idci^tical, they have their own jiersonality. 
What works on A-line I wouldn't think of trying on C-line. The manual - 
will get you but of trouble, but nine times but of ten 4t wbri*: clear lor 
correct) the prbblem* 

Several iriripbrtant issues underlie the precodirig cbrrirrierits: 

(1) General training tends not to be highly rated because it seems to have cniy 
a tenuous connection to workers' specific job assigrments. Several instruction in the 
basics of machining rnay in fact be a valuable addition to the skill base of the labor 
iiorce (and, for workers who are hot rrienibers of the. skilled trades, a distinct 
departure from past practice in the auto industry); but if there is nb ready arid 
visible urik betweeri that iristructibri arid what wbrkers ate expected to do on a daily 
basis,, ifs Unlikely that general training will be i/Alued by workers. At the time of 
our study, we did not cietect that kind of li.'.k being made. 

{2) Audio visual aids and operating manuals may provide a foundation for more 
job :ipc.uific training; but as wo were told repeatedly, there is no substitute fbr 
instruction from experiericed erriplbyees cbrribiried with "develbpirig a feel for the 




OECD/DEP CASE STUDY REPORT 
Page 85 / 

n 

if 

9 .... . 

iinachihe." The connection betw?fn this and workers' assessments of the training 
program are important; but ihdirecr. We found from dur discussions that workers do 
learn the "tricks of the trade" which enable them to operate their machines; but 
most often they reported learning them frbrn other workers. While such a praeti'ce 
need not be seen as inefficient or inappropriate, it does rely on the continued 
willirignes> of workers in the area to serve as trainers. This, in fact, haS become a 
recognized and integral part of the Ford training strategy. Supervisors, whose formal 
responsibility it is to train workers in their specific jobs, were hot credited with 
performing that task. By contrast, they were generally viewed as ihexperiencec! with 
the machines ^nd, as we noted in Chapter 3, occasionally an obc;tacle to getting the 
work done. In other words, if supervisors could not be helpful as trainers, then 
workers' negative assessments of supervisors would likely be carried over to the 
training program as a whole. Today, more often, ^pervisors aojd their employees are 
trained in technical skills updating togetl^er. 

(3) Worker evaluations of training progams— including general and specific 
components— are Hkely to be affected by the kinds of work experience machine 
operators bring to the ijob. Although we did lo-^ ^v^.'e time to ;idequateiy pursue 
differences in workers' assessrherits based on their type of work background, one 
aspect, did seem relevant: Workers who had a background in machining jobs 
(particularly those who had been in the crankshaft aria prior to the renovation) 
stressed the importance of their past experience in adapting to Ihe new equipment. 
For example, we were told: 

You take the experience from the old job and apply it. 
Another veteran sumrried it :jp this way: 

I did a few otht.;- jobs beiore I endf^d up lv\ his persen:. job), "i^/ey 
- wanted us to rxm ic by the book- but ^y-hen yoti lan it by the boil:, it was 
scrap. So, I ri^n it by ^rp^nence^ 
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In other words, formal training paled by comparison. As one relatively recent arrival 

(who had little prior machining experience) put it: ^ . * 

You have, to learn from OT3 training really. The Training Center helps 
yo'i; Yo j: can learn a whole lot bat not about actually running (tht 
machine). 

Thus, the- training program is saddled with the dtierhma of appearing as insufftcienv 
from the perspective of both experienced and inexp. 'd workers, but for diffe»~at 

reasons. Here^ it is important to note that t: ^ rung as conceived was never 
Intended to provide fully operat;of:?J skill to operatori>, dut to provide basic knowledge 
and to accelerate and «?nhance on-ths-jdb traimng. 

Training capacity and curricula appear^s to be much less an issue with regard to 
the skilled trades^:rn^irfteharice work fbrcei One thing came through quite clearly 
from our discussions in regarci to the expedehce oi the skilled trades in this area: 
there has been and rerhaihs ah excellent training program for enlarging arid/br 
updating the skills of the tradesman. N/ianagement recognized the need for a 
maintenarice crew capable of understanding new and cotnplex automation and 
electronics which far exceeded in sophistication the technojlogy of ariy other plant in 
the Rouge, "it is irnportant to' note here that th^ system of trainihg fcr thv* skilled 
trades has been deemed important, not only because of the economic need to have 
the machines runr.ing as r^mOothly and as cbhtihubusly as possible but alsb because 
one cf the screst points in the relations between the umoo and The company has been 
thj subcontractihg of mair.; er.ance work to vendors and other contractors. The 
extensiveness of the training prog^ .n for the trades reflects the concern of the union 
and the company to maintain job* for the Ford tradesmen. 

There is, course, a unique situation in the Souge. Complex which has tended 
to 'ipderrnine iorne d the advantages of the Engine Flont's extensivr ".ainlhg program 
for the trades. As we noted in ti!ie preceding ghlpter, the Rbuf^-wide systerh of 

si 
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seniority based on bumping and bidding plays havoc with the efficiency of the training 
effort at . £P. bownturns or layoffs in any one of the adjacent facilities (e.g.^ tae 
steel mli/ stalmping, glass 6r assembiy plants) 'vill r.esult in laid-bff tradesmen 
bumpl .ntu l£P at mpredictable intervals. Every time a tradesman bUmped\out 
of ErSP, a new radesman arrives and has to be trained both in the ;=eneral mechanics 
of the job he is expected to perfbrrii and in the hew technologies and skills which 
have ''been ihtrbduced with the renovation (e.g., any of a number of new electronic 
control syst^ems). Then, if jobs reopen in the area from which those workers were 
laid off ^ they will return and take their r^ev/ training with them— at the expense bf 
DEP, It was hinted in our discussions that management (most likely maintenance 
superintendents) in^the plant may forestail training in an effort tb avoid ^'paying the 
jcost'* of tcaining a recent arrival (taking a tradesnisn bff the job) and seeing that 
investment leave., j^/hen the tradesman is called back tb his previous job. Thus, in the 
^ case of those tradesmen who complained that th^-y did not get enough access to the 
trairiir center^ it might be that someone is holding Sack on releasing themi fo» 

training for fear thst they will 'ea- e soon. This could also account for one of the 

? _ , 

major headaches ^described by training people; fne difficulty in getting prbduction 
supervision to release theiP workers for training. 

The situation with the trades and the plant*s dilemma of "servirg as the training 
ground for the whole Rouge complex" is hbt i'keiy tb be resolved ;it <isiy point in the 
near fuvre. In -he meahtim^ it seems that ;ne trairing system Is ind-ed working to 
b>ihg the tradesmen Up to the leve^ necessary to ma|htain the eq liprnent. 



-^a nt^ -Floor 

it is characteristic thai prof esiional's jsuch as managers, enginee*.^ and 

.4 - 

accountants participate in varibas treining exerpses throughout their /careers, and this 
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is encocaged by their employers. Such 



things as attending professional society 



conferences, reading tirade journals, amd attendir.g short courses are normal parts of a 

professional job. A certain subset of tfi;*;s ^roup will ^also opt to take formal college 

credit courses and often work toward higher degrees. For the most part this is not 

highly structuied by the employer— a pattern followed by Ford. • 

Early in the renovation period it was f blind that| while various members of the 

staff had maintained adequate technical skills by this informal approach to cohtihuihg 

education, the new situation called for some new approaches to » ::imwork. It was 

pointed oat that the Management Launch Team was not chosen specifically because of 

their miv of complementary skills. They were, in fact, a . mi:-" are of new people 

selected by the he^ly appointed plant manager and others d over from the old 

engine plant who heeded time and support iri'"c)rder to blend to .nher^sraobihiy in the 

stressful si ti^aiibh of a corhplete ^laht renovation. Therefc:'s;, two consultant from 

the Managerr.ort and Technical traimng Department were retained by DEP to help 

develop team ..'^ vc- ^rtlbng t.^^* Management Launch Tearh merhbers. The first phase 

of this process - ; ;ivv-1 cunJ :cting seminars on leadership style znd ccTimuni cations 

(Teleometrics i: Models for Management), in order to help the participants 

understand their leadership style anij how it is perceived by their subordinates. The 

/'-''■ 
second phase included (f^^c^ coilectibn (through private interviews arid questidririaires)^ 

feedback to r.ho Team> and problern identificatiuu witfiir the organization. Causes 

were addre?;sed and actions planned, iriitially this two-phased process was done only 

with the top management of. the Launch Team, but later it was extended to all 

superintendents and section supervisors. Event«jaJly. this team building effort was 

extended tc incluus first-line supervisors. ' 

Planning xbr the renovation was in full swing when this training prbgrarri was 

irnpifcrnented; thus, it ^^as imposed on top of an airt'idy hea/y work loadi .Th^ 



§4 



OECD/DEP CASE STUDY REPORT 
Page S9 



training oceurred while the decisions about hew technology were being made a.id 
manpower planning was in progress. - This differed from the approach used with the 
production arid mairiteriarice workers and their supervisors wherein a substantial 
amount of trairiirig was dbrie during a period of limited production. 

While a series of private interviews and discussions were held and questionnaires 
distributed^ the kridwled^e and expe.*ience of the training consultants were the 
prirriary resources to implement the interactive tpam builolxs^j exerdse. Feedback was 
provided through formal sessions with subordiri arid evalua'aon forms. Among 
upper level rrianageri, satisfaction with this team building t^emains an important 
considerabu,^ '.r. tUt sastairied management training in the plant. It should be noted 
here that the heavy reliance bri persdnai satisfaction as the basis for the evaluation 
of contiriuirig educatidri is not peculiar to Ford or even to the automotive iridustry in 
the United .states. . Rather, it is characteristic of nearly all professional cbritiriulr./ 
education, ' 

Other Considerations Regardirij^ Trairiirig 

[ j- 

Trainlng rieedsjwere addressed well in advance of the intfoductiori oi riew 
techriolbgy but CertaihJy after the new technology was chosen. Because training 
cbrisideratibris ^- ere- not Inciudea in the choice of new technology, there is a 

_ _ _ • . 

prblif eration of the varieties of new equipment,^ each piece chosen bv the - >?meers 
to optimize their pardcuiar function or operation. A uriiori represeni li ^- 

the members, of the training staff pcinted o^it that, had worker' needs ^ .ties 
and training been considered earlier^ wiser Choice^ could have been made. 

The UAW leaderlship was kept informed and cooperated but played a limited rble 
in the desigri arid cjeveropmerit of training programs, and did not raise ^riy major 
collective bargaining issues on training at the beginning of the renovation. Wore 
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recently, issues of training have appeared in coiiective bargaining, and there is 

* 

evidence of increased interest by workers. Part of this is fueled by the thceat of 
even further layoffs and concern for those already laid off. The 1979 national 
agreement contained a New Technology Letter (dated 10-^-79) which S|tated 
obligations of the company when ri^w technology was introduce J, Since the most 
recent national agreement (1982), provision has been made for additional training tj 
be administered under a new UAW/Ford National Development and Training Center. 
The first implementation of this was tratrung for iaid-off workers in areas with job 
potential outside of the automotive industry^ 

The general bpirijcn is ti:at skills required of productibh workers have changed 
by becoming more mental arid less physical but the skill level has riot chariged 
substantially (perhaps -with a hint that they .have gone down a little). 6ri the, other 
hand, the skill levels- of skilled tradesmen have gone up, par :iculat-ly where electronics 
is involved. 

Almost all training is done within exisiting job categories; tittle opportunity is 
provided to move to higher level classifications, partrcularly daring this layoff :period 
when new jobs simply are'not opening up. 

Generally, everyone concerned has reacted favorably to the training program. 
There was sbrne appreherisibri at first. Some supervisors were reluctant at times to 
remove workers frbrri the lirie for training. There were ether temporary rough spots 
that apparently were ironed out with little travaiio For e^^amplej there were some 
onion-reiat^d jurisdicr^ona' problems, and some vendors had inadquate courses^ was 
reported that only two or three out of a hundred skilled tradesmen refused the 
offered training. Arid, of course, the Roug^ cbrriplex bumping agreement causes a lot 
of training traffic not always beneficial to DEP. The UAW has suggested--- more 
centralized training at Rouge iri excharige for less burripirig tights^ arid steps are being 
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taken to move in this direction. No changes are planned in policy or organization 
with regard to worker Gaining; however, there is a lot of new technology .coming in, 
e.g., robots, that mast be dealt with. The training program appears to be a 
permanent addition to DEP. 
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Chapter 5 ' 
eONCtUSldNS AND IMPLICATIONS 

In this firiai chapter, we will first summarize and integrate the findings 
presented in Chapters 2 through 4. We will then discuss the policy implications of 
those findings, and indicate further research that would be vyofthy of consider atipn. 
Summary and Irit eRration of Findings - 

Technology Introduction 

Technology introductron in Ford Motor Company is a dynamic but evolutionary 
process. It emerges from existing technology arid continues to change arid advance, 
rather than remcdn fixed between riiajbr renovatioris or exparisibris. Iri bur case study 
of the Dearborn Erigirie Plarit (DEP) reribvatibn, the decision leading to technological 
charige was largely rii arket-driveri arid irivblv'*'^ cdmp»£x planning on an international 
scale. Iri other words, changes in both product technology and process technology 
were not the major driving force for . change, but rather were keyed to a long-term 
(6-7 year), molti-based and muiti-levei planning procedure. 

At the early stages of the plaririirig procedure^ huriiari resburce cbrisideratidns 
were not promiirierit, but eritered only iri a iiubtle way. These considerations became 
mbre impbrtarit arid specific as site selectibrt for production of the new engine was 
decided. The consideration of worker skill requirements f or the SEP renovation was ^ 
Q^irlier than in any previous Ford project (3 years before 3ob I) because of tighter 
production tolerances and because bf charigirig rnariageriierit ' style. The early 
consideration and allocatiori bf a substaritial ($7 millibrt) training budget seemed 
uriprecederited. 
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The choice of DFP for renovation and new engine production included a complex 
6f ecbribmic, political, social and organizational considerations. From the standpoint 
of a tangible cost-benefit comparison, differences among the major options were 
relatively small (within about iO%). f hus^ the less tangible factors became pivotal iri 
the site selection ultimately made by Henry Ford II. 

"StT^implementing the renovation, maximum use was made of internal personnel; 
they worked along with outside human resources, including architectural engineers, 
equipment vendors 'and others. The results of implementation apparently met or 

Mmproved upon the original targets of cost, quality and productivity. Thi target 
expenditure of $650 million for the renovation came in n an iiCiual figure of $59 3 
million. With regard: to quality, the objective was 15 repairs per 100 engines 
pcoduced; it 4s now down to Less than 7 repairs per 100 engines (a -25% annual 
improvement}. Overall^ manpower requirements have been-_reduced by 25% iri two 
years (averagirig better than 1% per month). 

Technology diffusion during the DEP renovation was basically a top-down 
process, with the fundamental decision made at the corporate level, then transmitted 
to the division and then to the plant-initially to the salaried staff and then to hourly 
workers. Supo-vtsors and maintenance managers at the plant learned about specific 
technological choices 1* moriths before Job 1; workers Were informed about 12 
months before Job 1. The big change for Ford in the ease of the DEP renovation 
was that hourly workers, mostly members of the skilled trades, for the first time 
were engaged iri trainirig during the pre-laonch period. 

-J- By arid large, the technological- ihnovatiori Srocess proceeded iri a smooth 
fashion, although there was some resistance alon^ the way. Plant production 
personnel (including managers) were seen by some as a source of resistariSe, both 
because they did not understand the technology and because they perceived risks in 
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getting their jobs done. A variety of devicesy formal and informal, planned and 
emergent, served to reduce disagreements and obstacles, training was prbrriirieht 
among these. 

^ ' 

A range of technological innovations, including flexible robots, are being 

considered for future introduction. These innovations are considered necessary to 

improve the company's competitive position in terms of product quality, production 

cost and efficiency in the manufacturing process. Improvements in the technological 

innovation process per sfe are also being considered. Such improvements fall under 

such themes as: consensur'arid commitment at the beginning of the process; 

sensitivity to external forces; flexibility and risk-taking; integration among ail parts 

of the brgariizatibh; incremental change; participation; and better use of human 

resources. Of course, people at different levels:: of the company have different 

perspectives in this regard. In general, as we move down the levels of the company, 

human considerations, particularly participation, become more prominently considered 

as vital elements of the innovation process. The climate within the company and the 

industry is clearly moving toward further improvement iri communication and worker 

participation in decision making. 

• ^rk Organization and Labdr- R i slatidns 

p. . . ■ 

The total emplbymerit of hourly workers in DEP is substantially below the level 
it had achieved in the 1960s. Although the reduction represents the combined effects 
of lower production levels and technological change (especially automation), estimates 
ma'Se by plant personnel suggested that even if the plant were to achieve its current 
production capacity, only gO% of the previous number of hourly workers would be 
employed. In our, case study focused on the crankshaft line, the employment impact 
of automation was most evident on the grinders. There used to be 25 grinding 
machines and 25 operators. Now there are 16 grinding machines and U operators per 
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shift with production capability approximately equal to the bid machines. One person 
now does a job which previously required the attention of eight. 

Theoreticatly, the highly automated crankshaft line can ran wtth Itttie or no 
worker attention. Since "ridrmal operation" is frequently interrupted by machine 
breakdowns, crankshafts not positioned property, tools needing to be changed or 
adjusted^ etc., a considerable degree of^iiuman judgement is stiU required to keep the 
line rurihihg. For these reasons, there was no significant /deskillihg of jobs. While 
some workers "ao get rnore bored now (as corrijiared to their previous - experience 
before the renovation),, rnost workers find their rieW jobs more satisfactory-tf only 
because the area is cleaner and there is less heavy lifting to be done. Th-y ar^ for 
the most part, supportive of the hew technology and the new management emphasis 
on product quality, the latter being long overdue in the opinion of many. However, 
most are very aware of the_social costs of more p'roductive equipment Qn terms of 
jobs lost). 

There are certainly variations in workers' assessrherit of their work experreinee 
before and after the renovation. For exarriiile, most machine operators feel that the 
job is now rnore complex, in part because they have to understand the basics of the 
new machines. Those machine operators who helped the rnaehine vendors qualify the 
new equipment have a better mastery of the tdiosyncracies of the equipment and a 
higher level of pride than those who have not had similar opportunities. And, 
production workers who have to do much heavy lifting of crankshafts when the 
machines break down find the work extremely wearing. 

Reduction of positions has ajjplied to supervisory pefsohhel, as well. This 
reductioh has taken the form of the elimination of one layer of suijervision in the 
crankshaft area, the general supervisor, and Several production supervisors (formerly 
referred to as "foremen"). Howevei, changes in the supervisory structure have not, 

mmummiB 
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yet, increased the flow of Cdmpany information to the workers bh the shop floor. 
Labor-managemerit relations in the crankshaft area seemed to be a positive 
factor in the plant's efforts to onaertake large-scale techriblbgical change. One of 
the main factors underlying the "good feelings" is the respect accorded to the 
superintendent which derives from his familiarity with the area and his relatively long 
tenure in the- crankshaft operation. On the other hand, some production workers 
complained that newly arrived first-level supervisors are not well trained in the jobs 
done by the workere and thus constitute an obstade to the efficient functioning of 
the area. There is also disharmony between the skilled tradesmen and other 
personnel Brom management to non-skilled workers) in thi plant. While this situation 
is by no means unique to DEP. it seems to stem from the power held by the trades 
without commensurate status and authority. The skilled maintenance workers 
themselves complain about the lack of preventive maintenance resulting from the 
company's recent ebst-cUttihg efforts. 

While Employe Involvement (EI) i= a significant program "being promoted- by UAW 
and Ford on a company-wide basis, there was no formal EI activities in the 
crankshaft area at the=rtimer:of the study. This was due to the difficulty of 
maintaining formal EI acS^ities whUe some early participants had been bumped due 
to seniority based job reductions and transfers. Most Workers in the area di^l express 
a need for more communication and joint problem-solvirig, suggesting that more 
information was necessary for them to believe that the company was sincere in its 
expressed desire to" increase product quality and^" to involve workers in decision 
taking. Beyond the issue of how much information is necessary to engage the 
willing participation of workers, the most important. question remains job security. 

Training and Honnan Resource Development^ 

The Ford Motor Company used the occasion 5f the DEP renovation to develop 
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an explicit training policy arid plan related to the intrdductibri of new technologies 
which reflect major changes in* production methods and procedures. An earlier 
training plan, (at the transmission plant in Livonia, Michigan) was revised and extended 
to inciude the Training Launch Team and -the Learning Center program for DEP. 
This plan has since been adopted in essentiaiiy the same iorm at other plants, 
particulariy in the Engine Division* Responsibility for both the policy arid the plari is 
located high within the company arid the Erigirie Division. It was irilpdsed updri DEP 
fr brill abbve but, apparently, with the full cooperation of DEP management. There is 
little evidence of grass roots or shopfloor input into the various decisions made with 
regard to training.- Decisions were made at higher levels and. passed v^dbwn to lower 
levels to be carried out. However, there were few complaints about the process 
from those to whom the decisions -were passed^ 

* The new techpblbgy was selected by the meiriagemerit upbri the advice bf their 

- engineers arid oth^ prof essibrials. The trairiers were then irifbrriied of the choices 
and giveri the task of preparing the wbrkers to use the technology. There is little or 
rib evidertce of any iriflueric'^ upon the choice of technology by either the trainers or 
the trainees (workers). In a few esses, this has led to poor choices of technology or, 

perhaps jnore correctly, in the implementation of the new techrioibgy. More 
feedback, if obtained early enough, ^ would probably have resulted in greater efficiency, 
in general, the training bf prbduction ;Workers, skilled tradesmen arid their supervisbrs 
for the introduction bf new techriblbgy was timely arid werit sriibothly. The usual 
difficulties were takeri care of quickly and efficiently. Some part of this success 
riiust be attributed tb the long lead time provided by the complete shutdown of the 
plant arid the retention of many workers during this shutdown peribdi This success 
certainly is the reason Ford has extended the plan to bthef piantSi 

The Management Launch Team vs^as selected and almost irririiediately werit 
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through a period o^ peak work load in planning and carrying but the reribvatibh. 
Training (primarily team-building) had to be imposed on top bf this peak work load. 
It appears that more care in the selection of the Mknagement Launch Team C.e., 
looking for more compiernentary skills) a^^ their preparation before attempting to 
plan and conduct the renovation would have been highly desirable; this is a 
recognition of the fact that they had never been through a launch before. The 
assessment of training heeds^ the conduct of the training, and the evaluation of the 
effectiveness of the training were ail placed in the hands of a smafl grbupvof 
professional trainers. The assessment of needs and the evauation of the results 
■ remain a largely indirect process; prodaetton performance measures (e.g., reject 
levels, machine downtime, and quality records) do esdst but provide rough surrogates 
for direct -evatualion of the efficacy of training. Even without a systematic and 
objective evaluation of training, rhbre feedback from the consumers of the training 
program— from the trainees to the trainers— would be desirable. 

From the case study focused on the crankshaft area we found that training bf 
"unskilled" and "semiskilled" workers since the renovation has lagged in terms of 
quality and quantity when compared to the e)fperience "bf the renovatlof. itself. The 
machine operators in the area seem to feel that training, as presently organized, was 
neither particularly useffid nor sufficiently brbad in scope. They tend to rely largely 
on other hourly workers or prbductibh supervisors to learn their jobs. Also some of 
the newly arrived supervisors are iiliequipped to train workers as. these supervisbrs 
are insufficiently experienced in craifskshaft production themselves. 

The training for skilled tradesmen and the maintenance wbrk fbrce appears, on 
the contrary, much less problematic. The traihees generally regard the present 
training program as excellent for enlarging and/ or updating their skills, What does 
Pemain a problem for the training of skilled tradesmen is the Rouge-wide system of 
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seniority based on bumping arid bidding. Because of this system, the maintenance 
superinteri dents and supervisors are reluctkrit to release a tradesman for training when 
-the latter is perceived to be someone who may be callled back to Fiis pervious job 
during or shortly after his training. 
Integf ation and Cross-cutting Observations ^ 

A number of observations can be made that are either common to or cut across 
all the three aspects of bur case study; viz,, technology introduction^ work 
organization and training. First of all, the^ basic plarihihg and decision making process 
in Ford Motor Company has hot changed significantly from its traditional paradigm 
which^ according to bur knowledge, is shared by all the major auto companies in the 
United States. In t+iis paradigm,- the rationale and the process of product 
develbprrvent begin with corporate strategy formulation, followed by product planning 
work and human resource considerations, in that orders In the context of bur case 
study, similar rationale ahd process begin with the technology ihiroductibri decisibn, 

followed by work reorganizatibh and traihiHg prbgrarris, in that order. 

i ■ ■ ' ' ' ■. ■ 

. - - r. ^ _ _ • •_ _ __ _ _ _ _ . 

dh th^ bther hahd^ practically kll the Fbrd people with whom we have spoken, 

ranging from high^positioned managers to engineers to plant supervisors, skilled 

\ _ _ _ __ " — 

tradesmen and production workers, felt that the most innovative aspects of the DEP 
renovation were inpt just technologtcah The "Social" (orgahizatibhal and managerial) 
changes were e|qualiy if not more important. These changes included, in particular, 
the new participative management style and the establishment of the new tearhihg 

C^ter at DEP. While all recb^ize the importance of combining the social and the 

j,^ ' . -<~ 

technblbgical innovations in order to compete internationally, not everybrie is satisfied 
with what has been done to date. Nor does everyone knou' how to make concrete 
progress m this direction from his own. purview. 

The importance of sbcio-techriblogical irihbvatibhs is well recbgnized by people 
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above the levei of those with whom we have talked in this case study, and this 

seems to be the case on the part of both labor and management. The policy letters 

issued since 1979 by top management on quality, productivity, employe involvement 

and technological irihovaddh (see the'^Company report for detail) certainly provide 

testimony to this point. In our discussions with FSgh-level managers and engineers^ 

they candidly stated that Ford's target of competition had shifted in the last few 

years from General Motors to Toyota. Hundreds of Ford pebple-^wdrkers, union 

representatives, engineers and managers— have visited Japanese automobile companies. 

*, ___ - -- , _ 

They all consider Ford's technology 'ahead of the Japanese, but believe that the 

Japanese are ahead on the hurhari side of the enterprise. The UAW-Ford Employe 

Development and training Program (EDTP) is solid evidence of the willing cooperation 

between management aad labor to make simultaneous progress on Social and 

technological change. - 1 

From what we have observed^ Ford's product planning, in both technological and 
human resource dimensibhs^ has been global in its perspective. The; company's 
decision rationale with"respect tc' i.-.c-Is^^j- :,as shifted from principally shq^rt-term 
financial approaches to Increased consideration' of long-term cbrripahy goals and 
qualitative judgemeniis (e.g., more weight is given to the less tangible cbritribution of 
technology to product quaiityji With respect to human resources— especially training 
and employe invblvemeht— both Ford and the UAW have made policy, statements that 
are clear and have beai heard by all cbric^rned parties. However, strategic plans for 
implementing these pblicies appear only now to be emerging and wiii pr6bably.be 
expanded arid bperatibnalized as times go« on. , , 

Admittedly, the case study we liave made has been focused only oh a limited 
area within a particular engine plant in Ford Motor Company. Generalization from a 
case study is always hazardous, "the crankshaft area in DEP is more or less a 
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showcase of aatpmation* However, Its teehnoiogy is not particuiariy revolutionary arid 
has been duplicated and improved elsewhere. The superihterideht in charge of the 



criinkshaf t (a^a was a veteran of the Operation and was welUliked by his 

_ _ ._ __ _ _•_ _ 

subordUinates. We did not irrterview those workers who were in the crankshaft area 

before the renovation but are no longer there. ^However, we have spoken with all 
present workers in the area, including those who were riot particularly satisified with 
their work. With SEP as a part of the Rbcge cbrriplex, the Rouge-wide seniority 
system has played havoc with the training program in DEP. However, this problem . 
has only accentuated the. underlying 'conflict between job security and productivity. 
The point we wish to make here is that the choice of D^^'- crankshaft area for our 
case study has riot maxe bur findings less valid than if we had chosen some other 
area. Although the generalization of results from oar case study, like any other case 
study, cannot be taken as definitely appticabie to Ford company wide,' nor to the 
entire U .5. automobile industry, our findings can be used either as indicators of how 
things are going in part of the industry or as hypotheses for larger and more rigorous 
studies* ■ s 

Policy Implications arid R esearch SuRgestion s 

this case study has demonstrated that the process^ of technological innova^tibn 
and technological introduction are intimately tied to an organization's conception of 
human resource development and its role in the planning process. Even in the 
absence of ah explicit policy emphasizing the "place" of human resource development, 
decisions are made about hcnnan factors at each step^ from strategic planning about 
product markets to the physical location of new machines and tools. In ^the past^ 
decisions about the employment of human resources were, for the most part^ accorded 
a relatively low priority: they could be parcelled but to an ejdsting industrial 
relations hierarchy to be dealt with when the actual implementation of new 
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equipment was to take place. Thus, h'lman resource considerations fell victim to 
divisions between different orgaruzationai functions (e.g., "Between industrial relations 
and* production "supervision and^ within a division or plant, betwe^ layers of the same 
function). .Moreover^ people whose work ultimately impacted upon other segments of 
the organization (e.g., engineers) were far removed from observing the effects of 
their products on other ippeople; the traditional animosities between engineers and 
production workers being a good example of this. 

In light of recent shocks to the U.S. automobile industry and the appearance of 
strong cornpetition from Japanese firms, humari resource development has come to 
have a Fdgher prof Heat Ford and other rbmpariies. Yet, as this case study, has 
shown, there is ro/ n^fbr improvement even in showcase situation;.. Qu^ie simply, 
human resource "management" was practiced in the DEP reno^fStion; that^is, when 
human resources (i.e., the existing body of skills, expen^ce and ability residing in 

-^the personnel of the company and the plant) were considered^ they were considered 
principally" as resources to be ^ utilized and assigned to various company tasks; 
including human obstacles to be overcome^ and dn'^ . as resources to be 

fostered and strWgtheried. Human resource "de-velopment," by contrast, should 
emphasize the hurtUrahce of individual and group skills, experience and abilities both 
for the good of tht or ganiziation and for the good of ^the iriciividuals arid grJUps 
involved. This impli^ a perception of erriployees not just as resources to allocat<id, 
but as participants who can contribute if and when they are actively drawn into 
organizational processes, particularly those involving change. This is especially 
important if, as Ford and other companies state, they v seek to g^enerate a willingness- 

- on the part of ail Employees, salaried and hourly, to commit themselves product 
quality ahd^bmpetitiveness. 

^ In tf^ regard, the research team thinks it would be useful for hUmari and social 
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considerations to be taken into account in the early planning and design phases. 
Staff and union representatives with a "development" (rather than a "management") 
perspective on human resources should be added to the planning and design cadres to 
project human consideratiorL" as factor to be reckoned with. In this way, the brunt 
of human resource development would hot have to fall entirely on those in the lower- 
echelons of the. firm. This might weU be augmented by a clpser .integration between 
the various <^subsystems of the organization. Engineering and manufacturing should be 
more closely linked and better articulated. One suggestion along thesef lines is to 
have the Launch Team constitute the initiai productibn ^eam, as well. To the same 
end, there needs to _be a better working relationship fostered between hourjw ar»i 
salaried personnel. Employe Involvement is a first st|p in this direction but does not^ 
to date, seem -to be working in the crankshaft area at a sufficiently high level of 
development to provide a solid focmdatlbn for two-way cdmmuhicatibri. 

Training programs should also be given earlier and closer attention in the 
process of technological iririovatibri. Programs need to be constructed v/ell enough in 
advance to allow for contiriual feedback and evaluation at different levels within the 
organization. Moreover, training packages need to be interpreted for target audiences 
so that there is a sufficiently clear rationale for trainees to participate, a real 
connection between what they are trained to do and what their jobs actually entail, 
and broader commitment from', the company to train in such a way that people can 
develop their skills ah expand their opportunities for broader and more responsible 

work in the enterprise. The Employe Development and Training Program could 

,"•■» _ _ _ _ _"_ _ _ _ _'i ' ' ' ' _ ~ 

provide a base for such an undertaking, but it must be constructed with a dear 

vision that trairJng should not be limited to only technical .necessity. 

A* change in the company's p^^ilosbphy bf human resource development will,. 

however, require an unequivocal change in the practice of the union, as well. While 
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it is clear that the recent hard ecbribmic tiffies forced the anion to rsthink its 
reliance 8n highly restrictive work rules and,.job classifications, a "partnership" in 
human resource development between the company and the union will necessitate 
further changes. TU' commerits of machine operators in the crankshaft area--both 
about their work and their attitudes toward members of the skilled trades— indicate 
ah impatience with strict delineations of job responsibilities and, with them,^ 
restrictions on their ability to iiarn and contribute to the process of building quality 
products. Prograrrjs of human resource development-whether in the form of "pay for 
knowledge'* schemes or more radical adaptations of the Japanese pay/skill grade?— will 
require a measure of flexibility from the union which, to this point at least, has not 
been particularly evident. One dear stumbling block to human resource development 
will be confronted in the insistence on^ob security for the skilled trades (by the 

"t" 

skilled- trades) arid lesser, guarantees for non-skilled workers. Unless the union is 
willing to deal with this inequality internally, it will riot be in a position to act as a 
positive force Un human resource deve'lopmerit. Orie example of this was 
demonstrated clearly in the DEP case ^udy: the relative intransigence of the skilled 
trades in the Pouge cofiplex with respect to the seniority system has rendered the 
Learning Center much less efficient than it could be. 
SuRgested Additibri al Research 

^ne clear item for a future research agenda cbmes but of our case study: 
more systematic and comparative research rieeds tb be done on the socio- 
technological issues wejand, We suspect, bur Cbunterpart teams in the four other 
nations) have identiftejif In particular, we would specify the following tbpics as 
important for furtheV irivestigatibri: 

(a) the sburces of resistance to technological charige, i.e., at all levels .within 
bfgariizatibris, riot just those on the shbpfloor br iri the office. 
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(b) effective plaririirig arid im plerrientatibh of sbcibtechriblbgical innovations in 
which appropriate brgariizatibhal arid human stcill changes will take place 
simultariebusly arid cbbrdioated with techriblbgical changes, 

(c) different experiences of firms' in different industries, different segments of 
the same industry (e1,g., rnanof acturers and suppliers in the auto industry), and firms 
of different sizes and ages. 

(d) the optimal mix between centralized training (e.g., thro'jgh central facilities) 
and decentralized (shop floor) training. ' 

(e) realistic arid critical evaluatibris bf the strengths and weaknesses of programs 
designed tc foster eriiplbye irivblvemerit and (among, salaried personnel) participative 
mariagemerit. 



(f) development and evaluation of new incentive systems tb encourage 
sdcidtechndldgicai innovations and employe involvement. m 

Additionally, we feel the findings from this ease study should provide a basis fbr 
workshops including auto industry, UAW, Separtment oi Labor arid Departmerit df 
Education representatives, along with the U^. research -team^ to explore the policy 
implications of the research arid work tb develop an agenda for future policy research 
arid develbprinerit. 3pecif ically, we would suggest a two-step approach. The first 
workshop should be attended by the people who have been directly involved;^iri the. 
case study and Ford executives in poiicy-rnakihg positions. The purpose will be tb: 

(1) share and clarify the diverse perceptions of prbblerris uncovered by the case study; 

(2) identify positive steps for differerit people withiri Ford (ribt jUst those involved in 
the case study) tb work together toward the new policy goals enunciated by Ford and 
the UAW; and (3) to identify national policy implications. The second workshop will 
involve officials from the U.S. Departments of Labor arid Educatibri, arid state and 
local governments tb discuss state, riatibrial^ arid Ibcal policies on training and 
education related to autbrilatbri^ bri the basis of the findings of the case study and 
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APPENDIX A: Recent Research on Issues Related to the OECD/DEP Study 

Although this case study report is presented as a relatively self-contained 
analysis^ we relied on a body of comparative research to help provide questions md 
directions for bur research. To avoid making the text ol^ our report overly technical 
_ given the broad nature of our expected audience - we decided to cite only a few 
of the more 'important references in the report itself. However, listed m this 
appendix is a representative sampling of some of the more recent work related to 
ours. 

Labor Relations and Employee Participation Efforts: 

Anderson, bA. "Retrenchment and Reconstruction in the U.S. Auto Industry: La|5_|r 
rvlanagement and International Implications," Future of the Automobile Program, MIT, 
Working Paper US-B-82-1, 1982. 

Bluestone, Irving. "Emerging Trends in Collective Bargaining," in^^^la*"'* Kerr and 
Jerome Rosbw (eds.), Work in Am erica. Cambridge, MA: WIT Press, 1979. 

Cole, Robert. Work.' Participation and iVtobility. Berkeley: University of California 
Press, 1981. 

formation Systems and Gbitipe titive Econ omic Performance;. 
Re flections^ U.S. and Japanese Practices. Joint U.S.-3apan Aotomotive Study 
Working Paper # 22, Center for Japanese Studies, University of Michigan, 1983. 

Guest, Robert H. "Quality of Work Life: Learning from Tarrytown,": Harvard Business^ 
Review (July-August) 1979, pp. 76-87. 

"The Sharonville Story: Worker ihvoivemeht at Ford Motor Company 
Plant," in R. Zager and M. Rosow ieds.), The Innovati ve Organization; Produ.^tivitjl 
Programs in Action . New York: Per gam on Press/ Work in America Institute Series, 
1980. 



Katz, Harry, Thomas A. Kochan and Kenneth Gobeille. "Indastrtal R^^^^^ 
Perfo^ance, Economic Perf ormahce , and the Effects of Qaality of Working Life 
Efforts: An Ihter-Plant Analysis," MIT, Sloan School of Management, mimeo, 1981. 

tanden, D.L. anJ Howard C. Carlson. "Strategies for 6i""^"8v 
InstitutLonalizing Quality Of Work Life at General Motors," in R. Zager and M. Rosow 
{eds.5. The Innovative Organization: Pjodnctivity P r ograms in Acti^ . New York: 
Pergambh Press/ Work in America Institute Series, 1980. 

Parker, Mike and Dwight Hansen. "The Circle Game," in The Progressive, (January) 
1983, pp. 32-35. 

Savoie, Ernest. "The New UAW-Ford Agreement: Its Worklife Aspects," in The Work, 
Life Review . 1982^ 1(1): 1-10. 

Simmons, John and Robert Mares. Working T o g ether. New York: Knopf. 1983. 
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thomasi Robert 3. "Participatibh and Control: New trends in tabor Relations .in the 
ftutomobUftJndustry," Center for Research on Social Organization, University oi 
Michigan (330 Packard St. Ann ftrbor, MI 41109) Working Paper if3l5, 1984. 

Thomas, Robert J. and HafUo Shimada; "Human Resource Qevelopmeat arid Labor 
Reiatiohs," in The Ameri can and Jap a ne s e ^to Industrie s in Transmon; Repor^^^s^l^ 
3oint U.S.-3apari Auto motive Stu d^. Center for 3apanese Studies, University of 
Michigari, i9m. 

Productivity and Cost Analyses: 

Aberriathy, W;3;; The Productivity Dilemma. Cambridge, mA: Harvard University 
Press, 1979. 

Abernathy, W.3.^ K.B. Clark arid A:W. Kantrow, "The New Industrial Competition/' 
Harvard Business Review (September^ctober) 1981, pp. 68-81. 

Abernathy, W.3., 3.E. Harbour arid I.M. Hennj "Productivity and Comparative Cost 
Advantag«?3: SomLe Estimates for Major Automotive Producers," Harvard Business 
5cHooi Working Paper, 1981. \ 

Flynni^ Michael S. D if ferentlaU On^hicles' banded C osts: 3apariese V.fhl€lesa^:^ 
US. Marketplace, iri 3oint U.S.-3apan Autom_otive btudy Wbrkirig Paper #3, Center for 
3apariese Studies, University of Michigan, 1982. 

A Note on the Treatrrierit of Labor C o nte n^as a Source of the 
Manufactnrine Cost "Differential. Joint U.S.-3apan Automotive Study Working. Papef 
2Q, Center for Japanese Studies^ Uriiversity of Michigan, 1983. 

Comberisatibri Levels^ and Syste ms: Implications for O rganizational 
f^r>mpi»titivenes s in the U.S. and^ panese Au t o motive Industries. 3oin1: U .S.-3apan 
Automotive Study Wbrkirig Paper # 21, Center for Japanese Studies, University of 
Michigan, 1984. 

Harbour, 3.E. "Cbmpafison and Analysis of Automotive Manufacturirig Pfbduc-tivity in 
the 3apanese arid Nbrth American Automotive Industry for the Manufacture of 
Subcbmpact and Cbmpact Cars," (Harbour and Associates)^ Inc.^ 1980, 1931. 

; . . « , _ _ 

Pucik, Vladimir; "Human Resource Developmerit: Mariagement and Techriical 
Personnel," in The American and Japanese Auto Ind ustries in Transition : Report of the 
Joint U^^Japan Automotive Study. Ceriter for 3apanese Mudtes, ■ University of 
Michigan, 1984. • 

internattonalizatidh and Its Consequences for Domestic Auto Production! 

^ __ * . _:*V __ 

Bittlirigmayer, George. The^^arket for AutomobUes and the Futufe^f,r4he^^atowobtle 
Industry. 3birit U.S.^3ajan Automotive Study Working Paper 2, Center for 3apanese 
Studies, Uriiversity of Ps^ichigan, 1983. 

Cohen R "International ^Market Positibris^ Iriterriational Investment Strategy and 
Domestic Reorganization Plans of the U.S. Auto Makers," MIT Future of the 
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Automobile Program, Working Paper US-B-82-3, 1982. 

Cole, Robert and Richard Her ve^ fnternatlonailzattbh of the Auto Industry; Its 

Meaning and Signiiicance > loint U.S.- Japan Automotive Study Working Paper 1^ 
Center for Japanese Studies, University of Michigan, 1983i " ' 

Johnston, W. "^sues in Muiiinatibnal. Saurcing. Production^" MIT Future of the 
Automobile Program, Working Paper US-B-82-6, 1982. 

Kamath, Raj an and Richard G. Wilson. Characteristics of the U.S. Aufeafn^tive 
Supplier Industry. Joint U.S.-Japah AutbmQtiye Study Working Paper It 10, Center, for 
Japanese Studies^ University of Michigan^ 1983. 

Liker, Jeffrey: arid .Richard C. Wilson. Design- and Manufacture of Automotive 
Cbrhpbnents; Two— Case Studies of U.S, Practice^ Joint U.S.-Japar[ Automotive Study 
Working Paper P 15, Center for Japanese Studies, University of ^Michigan, 1983. 



New Production Technology and Its Impacts: 

Bluestone, Suity and Bennett Harrison. The Beindustnalizatiori of America. New York: 
Basic Books, 1982. 

Bright, James R. "Does Automation Raise Skill RequiremCTts?" Harvard Business 
Review, (July) 1958, pp. 85-98. ' • 

Cohen, R. l'TJie Employment Cbrisequerices of Structural Changes in the Auto 
Industry," MIT Future of; the Automobile Program, Working Paper .US-B-8 1-2, 1981. 

Fermari^ L. and J. Gbrdus (eds.). Mental Health and the Economy ; , Kalamazoo, Mi: 
W.E. Upjohn Institute for Erhplbymeht Research, 1979. 

Ginzberg, Eli. "The Mechanization of Work^^^ The Mechanization of Work ( Scientific 
American ^) , San Francisco: W.b. Freeman, 1982. 

Gunn, Thomas. "The Mechanlzatibn of LSe^Ligh arid Manufacturing^", in The 
Mechanization of Work (Sctentlfic American) , Sah Francisco: W.D. Freeman^ 1982. 

teontief, Wassily. "The Distributibh of Work and Income," in The- Mechanizatlon of 
Work (Scientific Americari) ^ Sari Frariciscb: W.D. Freeman, 1982. 

Luria, Dan and Jack Ri^ssell. Rational Reindustr iatization. Detroit; Wldjetripper Pr^ss, 
1981. 

Wilson, Richard C. Euture Automotive Factories; Speculative Models. Joirit U.S.- Japan 
Automotive Study Working Paper # 12, Center for Japanese Studies, Uriiversity of 
-Michigan, 1983. 

Womack, J. arid D^ Johes^ "Tbe_Cbmpetltive Significance of Gbverriment Technology 
Policy in the Auto ^Sector," MIT Future of the Automobile Program, Working Paper 
US/UK-A.82-2, 1982. 
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APPENDIX B: FORD'S DEARBORN ENGINE PLANT 

the bearborn En^ne plknt (DEP) is located in bearborn, Michigan, at the Ford 
Rouge Complex* : The plant was buUt jh L9^I by the U.S. Gov^ernment to man^acture 
aircraft en gmes. In 1^9^ after the end of World War II, this plant was purchased by 
the Ford Motor Com pan^y, iru a parts^ w^ehoiBe OTd, since the early 195Q's, 

mainly to produce automobile wig^nes. the construction of the plant is unusual for 
an engine plant in that tt is a two-story manufacturing facility. 

Sy the tnid-1970's, the manufacturing facilities in this plant, where V8 engines 
had bien built_ J or large passenger <ars and trucks, becariie outdated, Betweeri 1978 
and 1980, a_ 600-millioh dbllar rehabilitatibh and expari^ph converted the facilities to 
produce 1.3/1.6-liter engines, accprnpariied by significant _tej=_hriblbgical qhahgeS| 
especialJy in the fbrrtl of cbmputer-aude 5^000 people had been 

employed to work in DEP. It is said that Mr*. Henry Ford II was InvolvedTn making 
the decision to locate the new facilities at DEP, instead of some new location, in 
order to keejj the work force in Dear born. The plant has tte 

about 3,0013 enj^nes per cfay, -qr about one mjlljori CT^n«. per year. Pr^acticalljr .„alL 
workers have over^Q years e55)ericjice due to a considerable reduction in personnel in 
the plant and in the Ford Rouge Complex based upon seniorltyi 

The plant provides aa interesting and useful site for the OECD case ^udy for 
several reasons. Firsts significant techriblbgical. changes _tbbk_ place at PEP fairly 
recently and within a relatively short period. It is therefore feasible to discuss with 
varibus parties tb get their impressibris of the plant and their wbrk^ befbre and after 
the plant reribvatiori. Secbnd^ many people at the plant have been interested and 
actively support of participate in training programs. In fact, there is a new learning 
center located within DEP. Furthermore, the management, the mion representatives^ 
and many workers at. DEP have expressed interest and willingness to cooperate with 
the researchers in the OECD case study. This last point is certainly impnartant; and 
It was achieved through the efforts of the key people at DEP as well as the company 
headquarters who are in Ford's Employe Involvement (EI) program. 

In recent years,^ the ^rd Mot^^^ AjJto Workers (UAWji 

have both recognized the need for technological progress, on the one hand, and the 
potential impact of such progress on the function performed by the unionized workers 
on the other hand. Tb deal with this issue jointly^ a NatibhaJ Committee on 
Tecbnolbgical Progress, consisting of equal repr^ehtatiori from the Company and and 
UAW, was established after the 1979 agreement. The Cbrhpahy alsb prbmised tb 
make a\failable appropriate speaalized trairiiri prbgrams for emplbyees tb perfbrrn 
new br changed wbrk resulting frbrh introduction bf new technblb^. 

More recent (1981) policjr ckjcurnents from For rfs top. m 

stressed technologU^l im ^Jl_P'"o^?^'^?l^y_l^P'"Q^erTient. One-^CTuld take these 

^Ai'^^?^^^^.^!.?^"^??^?. P9^?y l'^'^'^^_^_^*^M'^'^8 _r<^l^^^e emjjhasis f rom such short- 
term goals as cost reduction toward the iohger-term ^bals of technologtcal leadership 
and human resource developn'^ant. The policy letter on productivity includes such 
^statements as "Productivity improvement is achieved through a blending bf hUrhanj^ 
capital, and material resources;" and "Employee are ^provided appropriate training 
arid a secure^ participative work eriyirbrimerit." This research will prbyide ^ 
bppplrturiity tb examirie hbw these policies are reflected by what actually took place 
at DEP, as perceived by the. various parties both at the plant level and at the 
division and higher levels. . , 



116 



APPENDIX B 
Page lib. 

-I. 

in keeping with the OECD project guidelines, two mite-5ne mvolvirig_^ 
hourly W5?kere and the other mainly salaried workers-were to be chosen withi^n DEP 
S5 foa for the case study. This was discussed at a meeting involving the plant as 
wea as the company headquarters personnel, the UAW local unit chairm-an, arid^ the 
research team. Those who were present at the meeting (and two previous ones) are 
listed in at the end of this appendix. 

Between the two obvious candidates for tlw production iiiit,, viz., the hot test 
area arid the crankshaft line, a group consensus emerged for selecting the crfflikshaft 
lirie. Both areas had undergone massive reribvation iri which lob changes were 
sieriificarit. fewer workers were needed to run the operation, and some training was. 
necessary. The hot test area, however, included very few workers who were there 
both- before and after the change. The crankshaft area iricluded a nornber of workers 
Who had been there both before and after; therefore, it was the logical choice. If 
time and resources had permitted, the hot test area would also have been a uselui 
area for study, ^nce it diffa-s in several iriterestirig ways from the crankshaft area. 

It was BeMeved that the hourly and TalsFied unite should be ftihctionally linked to 
make the case study meaningful. The decision was t]«ref ore made to cons^^^^ 
unit to consist of aU the hourly prodiiction workers on the crankshaft line. The ^other 
unit was to be a composite of mostly salaried but also some l^urly workers, including 
an the production sup«-visors, skilled trades workers, the process ^Sineers,^nd the 
Dlant engineers, all of whom have some work functions oh the crankshaft line. 
Although the focus of the Case study was on DEFs crankshaft area, numerous 
discussions were also held with jsersonnel at the company headquarters and at the 
Engine Division iri order to collect all the relevant inf orrriatiOri. The tecnnicat 
description of the crankshaft line at DEP is ^yen in Appendix C. 

\ 

. \ 
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Its in- the Ford-SEARIM Meetings 



Ford Motor Company 



Headquarters 
lohh Reese 
Ernest Savbie 

Bill Pickel _ 
: Robert Shook 



Director, Union Affairs 

Director, Labor Relations Planning and 

Empioyrnent_ _ 

Supervisor, Erhploye Invdivement Planning 
Engine Division Employe Involvement and 
Training Manager 



Engine Plant 
Eugene Wise 
Walter Richborg 
Roy Goihes 
John Shaw 
Miro Suga 
Gary Kavahagh 
3erry Thom 
William : Kirkpatrick 
Tom LTobeck 
Mike Fras 



Plant Manager 

First Vi^ze-President, Local 606, UAW 
Industrial Relations Manager, SEP 
Plant Engineering Manager, BEP 
Process Engineering Manager, BEP 
Area Meager, SEP 

Area Manaj;er, DEP 

Shift C3pei5tiotis Superintehdehtj^ DEP 
UAW iiistnct Committeeman^ DEP 
Superintendent, Crankshaft Area, b£P 



University of Michigan - UTEP/SEARIM* 



Faculty 

Kan Chen 

Joe G* Eisley 
Jeffrey K. biker 

Jack Rothman 
Robert J. Thomas 



Prbfessbr of Electrical and Computer 

Engineering 

Professor of Aerospace Engineering 

Assistant Professor of Industrial and Operations 

Engineering - 

Professor of Saoal Work _ 

Assistant Professor of Sbcibldgy and Faculty 
Associate, Center fbr Research on Social 
Organization 



Research ^ Assistants 
Darlene^ Nichols 
Sherry-^ 

Deborah b. Liker 
Paul Appansamy 



SbcLdibgy Ph.D. ^student- 
UTEP Ph.D. student 
Research Assistant 
UTEP Ph.D. Student 



♦UTEP ,= 



= Ph.D. Program in Urban, Technological and Environment Planning, an 
interdisciplinary arid iritercollegiate program with the University oi 



SEARIM = 



Michigan. 

Sbcioecbnomic Aspects of robotics and Integrated Manufacturing, a unit 
within UTEP. 
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APPENDIX C: Technical Descriptidn of Crankshaft Machining Process 

^ i ^ 

The crankshaft machining process is best described in tei^ms of the s^qaence of 
different operations which are performed, the following text briefiy discusses . each 
operation. ^ 

Note; (1) At the time of this sttKly^ there were three lih^s of operations (op) 

2^10 - IfSOf all for the l.e-litar_ CTgine, _ 

(2) Operation (bp) PllQ was brigihally set up for additional se^il 
grinding. It has since been cbmbihed with bp PZ5 rbiigH grinding bf the main 
bearings and the rear seal. 

. (3) Qp #l4b was originally set up for fillet rolling; it has since been 

eliminated. 

Opera ti ohs 

#10— "mill ends"— rough milling of ends to get the approximate length. 

#20— "mass center"— this is the ScheriCk mass balancing system^ H done well, there is 
no heed for mass removal at cp #150. The system wl j^!-:- •^H'- ankshaf:! around to 
determine the centering line and then tb drill the holes at both ends aCltbrnatically. 

#30— "mill notches"— the hbtches are required for later steps of the turhirig bperatibh. 
The crankshaft will be grabbed by fixtures at these notches _since end driving is nbt 
desirable. The notches serve no useful function in the car* Tblerances *b05". 

#40— "quality casting"— t^^^ do not have bulges, 

etc.^ whidi^^m ay damage the expensive tools in op #50. The verification is done by 
spring-loaded fingers. 

_ # ; 

#50— "tarn mains"— machining the mcdns to desirable dimension around the main axis. 

#60— "turn pins"— macJuhihg the pins to desirable dimension, turning around the main 
axis with tools controlled by earns* 

#70— "drjll bil hbles"-rthe hblds are drilled at a slant angle from the pins to the 
mains. _Each hble is drilled in ^_ sequential steps in brder to speed up the prpductibh 
line. This creates sbme jtranufact prbblems in lining up the drills in the later 
steps with the partially drilled hbles. 

■ *» - 

^AQ""i]jnisf^ ends"— to drill holes^ machine flanges, etc.^ at both ends of the 
crankshaft. 

#85— "roagh grind main bearings and rear seal"— using grinding wheels to get + ^0004" 
tolerance. 

#90-^"fihish grind mains"— grind to ±^ .0003" on tfitt rhalrs^ including size and tapering 
(bf 3 diameters bh~ each bf the five"maihs). — 

#100— 'grind pdste and frbnt seals'* 

#126— "grind pins"-- the grinding rotation is now centered around each of the pins. 
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with the mains at both ertds rotated off center (offset = the "throw" between the 
mains arid the pins). 

|?130--"fihish turn and miiij'—milling the crankshaft key and timing notch, also 
deburring the key and oil hotesi - 

^15d-"balanani**--Saman system: checking dynamic balan^ce ^d removing wei^:t by 
drilling in two-steps: the first set removing metal near t|«| center, and the second 
set near the ends of the crankshaft. \ 

#160---"j»lish''-ase polishing cloth at DEP versus paper Dolishkelsewhere (paper breaks 
more freqaently)i , ' 



#179-"flush«~us^ high pressure wahsing solution to get rid of fine loose metal in oil 
holes. The operation is enclosed in a clcsed chamber. . | \ \ 



(Between miO and #180: back pressure air gauge to detect broken drills in oil 
holes, or even absence of oil holes). i ; 

#lSG--''wash'^-wash^ coolant to bring crankshaft to ambient temperature for 

inspection (made by Durr). — _ J , \ 

#l90-"gauge"-.*5 readings from air-to-eiectronic gauges: automatic inspection of tiie 
mains and manual inspection for the pins and other charactens^cs^ 

Comments on new technologic in the cranks 



(a) Robots are. being considered for loading crankshaft castings. 

(b) 6iiman dynamic balancing, is not to be replaced ^^^tj^er Sqh^ 
balancing. What makes sense would be to tie each of ^the Gilman macbunes 
to one of the Schenk machines for feedback.. Jjustment of thejchehk. 
Currently there are 3 Schenks and 4 Gilmahs. ^ AfS^^^^^*- "J-^U?.^ 
ba'anced in any combination of Schenk aiid Gilman-no^tDtf for individi^l 



cranks* 




(c) Laser light balancing ma^ be cbhsidered for replacing GU 
. system. * " \. 

(d) Optical gau&e (by DeFracto)_is,;^t jri the crankshaft line. It may\^^d 
to check pbUshing output (after- op #160). \. 

(e) Contact gauges (Marposs) are used in the grinding process.^ \l 

(f) The 138 characteristic^ are checked throughout the enttre lin^, not at a 
single point on the line. | * 

(g) Statistical Process Control (SPC).is done off tin^ at the superintendent's 
o'fficei I 

(h) Programmable cbnt rollers Jpc) are ^^iS r.^'^f Lffi^xn'^fwShS^^ 
exceptions are Ops j«30 (notch miUer), #160 (polisher) and #180 (washer?. 
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(i) Dedi^cated robots (by Brettrager of Saginaw, MIJ are used to do pick-and- 
place operations in the grinding area^ 

(}) Flexible robots are being considered for Ixjth oil lible de bur ring (op #130) as 
well as loading the front end of the line (op #10). 

(k) Monorail conveyor adjustments for "raise and transfer" are probably at the 
towers near the grinding area* 

Other commentss 

(a) The overall tolerance of the final product is .0005" at the mains and the 
pins. r 

(b) After operation #90, one but of every 13 crankshafts, is rnantelly checked 
with gauges. - 

(c) An optical comparator (made l>y Scherr Turhico) is used to check one 
crankshaft carefully for each shift. The display giv^ a 20:1 enlargement 
for easy reading. . 
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APPENDIX D: DETAILED USTING OF RESEARCH QUESTIONS BY AREA 
j, / This appendix lists the principal research questions in the three suggested 



by OeS viz., Technology Introduction, Work Organization, and Traihirig. 

^^oestibhs bri fechribl dgy In troduction 

The questions Were grouped- accbrdirig tb the foUowing f ramewbtfc: 

Decision Leading Actual Process ^^""fT.lnA^ 

Up, to Change of -Change Current Agenda 

Rationale or ' - 

Performance Al I ^ ^ 

Social Process A2 - f bz 



- j> 



Al: 
1. 



Decisions Leading up to th^ Change-Rationale or Performance 

What led to the aecisibn tb develop the new engine? What other options were 
considered? Why DEP chos^ for the re;.ov^ation i|istead of other engine 

plants? Did this include aspects oi_ implementation? 

2. ^S^as a cost-benefit type of analysis done on the DEP renovation? 

Did the new technology, as conceived, involve more or less simple a dbpii rig of 
eiisting met^ds 0^ fd it require more mark.d ^^ff^^^ ""^ '""^ 
new technology compatible with existing procedures and norms at Ford? 

r5id emblovmerit and human resources Vctors affecfc^^the s^^^^^^^^^ 
fhlr^^ deUbSate consideration of acquifirig the skirrequirements from extern^ 
versus internal iabo? sources? WK^- rational^ was us^ ^" =r^ti"^,f Sv^in 
I^d cjhs of these two ser..r.c source.. What were J>e |°nstrjnts.^d anyyn 
corisiderirVE external and iriternal human, resources? Was there any expuoi 
Scision^ S^de to acquire certain ratios between the two sources m each 
■ Stegory or in afgregate? Were there differences among di ferent 
: "^Snal levels^ concerning preferences for int^nal, versus e«*^nal labor 
, SuSes? bid any of the ^changes undertaken require approval by the onion? 

"aZ: , Decisions Leading up tb the Change-Social Process of Change 



3. 



1. 



2. 



3. 



What were Ford's corporate plannirtg P'-^^'='.^'-%S^,f 
arid stages of planning? 

At what lever did the consideration of human resource developm«it first appear? 
At w£t Snt in time in techhoro^cal planning did this =°'^^id?ration_ enter? 
What we?! the various positions taken concerning ^^^^^ "^^"""^^ 
orrSnaSoSal category? Hhw did these divisions manifest, themselves? What 
I'^SSn^Sai 3. if any, were m^if^tedr W mechanisms for 

conflict resolutibri? Were there any Ungejmg dissatisfactions?- 

* ♦ • ■ _ 

bid the Ford peOjSle in various relevant pbllrtiohs participate in changes about 
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training? _If so, at what level of training?; What group (salaried, hourly, 
mariageriai)? . What was each one's role or coritributibri? 

4. At what point Was there an actual design of a technojogi^cal package? Who 
introduced this initially? What other levels considered it? What wa^ the 
organizational potential for innovation? 

Bl: Actual Process of Social Change— Rationale or Performance 

1; Did the technolo©^, as actually designed, involve si:mple adbptibh bf irihbvative 
technology or "reinventibn''? Was the hew technology, as developed, compatible 
with the actual norms and procedures of the organization? 

2. Were ea\y outside consultants used regarding the shift changes in training br 
labor relations? How much did the experi«ice bf changes in the Lima Engine 
Plant affect the way thiri^ were done at DEP? . ' ^ 

3i How far have the results matched up tb original expectations in terms _qf cost, 
quaUty^ a^giheering time^ ene^ inyentbryi downtime, etc., at the plant level 
of DEP, and at the level of the: crankshaft itnit? If the results have differed, 
tb what is this attributable? " 

B2: Actual Prbcess of Change— Social Processes That Occurred 

1. At what point i did each of the different persbmel lev^ learn bf the. change? 
Which ones were actually involved in decision making and in what ways? 

2. Were there different perep^^^^ or conflicts among, the levels? Hbw were 
these treated (resblved, ignored, overridden^? If some levels did not participate 
in actual decision making, at what ppint were they informed^, hbw were t 
informed, and Kbw were their questions or concerns dealt with? Was feedback 
taken into account, and what time line was prbvided fbr the provision of 
feedback? 

' ^ _ ^ _ 

3. What were the various pbsltrtSis^aken Cdncerning employment implications by 
occupational categbry? - j ^ 

U. Have you taken training? If what ct arses of prbgrams? How did you iearn 
about them? Were you assigned oi^ did you vbluriteer? Has the training 
-contributed directly to your job -performance? Indirectly? Not at all? 

3. How were the differences dealt with? What level of satisfactibn was reached? 
Was resistance ehccuintered based on employmefft cbncerns? Were innovation 
and prbmbtibn pfocedurcss^ introduced t<F alleviate or deal with employment 
concerns? Were there any lingering dissatisfacticxjs? Hbw far has monitoring 
and evaluation had an impact pn subsequent developments? What levels were 
involved in evaluation arid in what ways? 

CI: Changes on Current Agenda— Rationale or Perfomnance 

1. What further technological Ganges are being cbnsidefed or introduced? 

2. What is the rationale fbr the change? 



1^3 



APPENDIX D 
Page 117. 

C2: Changes .on Current Agenda— Social Process 

1. What are you doing differently now in introducing change as a result of your 
experiaice at the DEP? ' 

2. Are there changes taldng place in the mbhitbring and evalvation of resu^^^ 
measured against original expectations? If yes, what are these changes and why « 
are they being made? If so, should some changes be made and for what 
reasons? 

3; What are the main factors that are being considered in evaluation procedures? 

II. Qyigstions on Work Organization 

Ai Questions for Hourly and Salaried Employees Directly Involved in the Production 
Process 

the primary objective was to assess the effects of technbldgical changes on 
changes in the Job content, work groups^ lines of authority, work attitudes, 
recruitment/selection procedures and commuriicatibri patterns. 

i; Changes in job cbriteht. _ ^ 

aT^Task Variety - Is there more or less variety in tasks required as a result ot 
the change? ^ _ __ •_ - ^_ . 

b. Task CbmplexLty - boes the job involve more or less complex hand/eye 

coordination? Decision-making? ^_ - 

c. Feedback Generated - (bjLtask_ itself) - Do the workers know how they are 
doing? _ Do they see some change in the product as a result of their 

efforts? __ __ _ _ _ _ 

d. Autbribmy - How much latitude do the workers have^ in choosing work 
methods, deciding the sequence of operatibhs, and pacing the work? ^ Can 

. they control their own breaks? / ___ , _ .. .. 

e Task Significance - To^ what extent db the workers feel the job really 
counts?" Does tfieir job have cbhsiderable impact on other people inside or 

outside the organization? 

« - ■ _ _<r - - 

2; ehanges in work groups. Does the work require the workers to talk and work 
with any new people? Do they have more or jess of an opportunity to talk and 
work with others? Did any of their friends get transferred or laid off as a 
result of the recent -changes? Do they still h^ve" an opportunity to see their 
friends inside or outside work? 

3. Lines of authority. Do workers have morezPf ah ojsportunity to participate in 
significant decisions? Is there a change in reporting relationships? Is there a 
change in management style? Is the work rri ore or less closely supervised or 
monitored Sndude mechanical checks and controls)? 

'4; 3ob status. Do workers feel more or less respected under the hew 
circurhstahces? \ 

5- Wor ker safety and health, is the new joB mbi^e or less hazardous? As the 
physical wbrkiijg conditions (e.g^ noise, Ughting, need to bend in uncomfortable 
ways) improved or moi-e\ unpleasant? 
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6. 3bb sat4siactUR^ Is the job more or less satisfying? If there is a change^ to 
what can it be attributed? 



B, Q^stions for Salaried Employees and Skilled Trades Support Units 

1. H^ thejr status changed in the plant? Are they taken more seriously by 
managemesit? By production workers? 

2i Questions above bh job content apply here as well. 

3. Do they have more or less authority? Are their recommendations used more? 

U. Have cbmmunicatidn patterns changed? Do they work more closely with design 
engineers? Do they work more closely with first-Hne supervisors? Productibh 
workers? 

5. Have there been changes in recruitm^mt/selection? For example^ are they hiring 
more people with computer experience or other specialized khbwledge? 

6. Are they more or less satisfied with their jobs? More oi less secure in their 
job^ 

7. Have work pressures increased? Do they feel pressured to learn more rapidly 
than was true in the past? Db they feel threatened by the speed of change? 

C. Questions f or Uniai and Company Personnel, in Management and Labor Relations 

1. Unio n ihvolveme m in the change p rocess. When did union first learn bf the 
prbpbS^ed changes and what tes been the level of partiapation/involvement in 
the implementation of the change? What mechanisms, if ahy^ were established 
to make sure of worker input into the change process? 

2. Union-management harmony of conflict. Has the crankshaft change resulted in 
more or less confiictful relations between management and union personnel? 
Have there been conflicts over specific dimensions/issues of the change and not 
others? 

3. Reactions to change. How has the uni^;j responded to these changes? What in 
general were uriibn membership reactions to these changes? What major 
grievances^ if ajly, arose from Were any new provisions added 
to the cbntract due to these changes? 

ft. Restructuring ^ management a nd labor tgiion roles, in the pos t -change 

To what extent is the job of the union steward and fbrcmari different now than 
it was before? What changes in job content, if any, occurred as a result of the 
change? 
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Hi. ebestiohs bh f ec hnoiogicai C hange and Traihirig 

A. General Trairang Policy 

1. Is there an explicit training policy linked to the introduction of hew technol^ogy? 

2. - Who has the respohsibiUty for the developrnent and implerheritation of training 

policy? 

3. " Have any new institutions been created for the planning and implementation of 

trainine policy Are they enterprise-based or cooperative Je.g.^ with other 
SitaTIo? ^biic institutions)? How are they funded?^How are they related to 
unibri/management negotiated decisions on future training needs and facilities. 

B. Training Policy and Decision Making about Technological Change 

1. How far was training policy integrated into planning the introduction of new 
.w., technology? ^ 

2. When do training needs get considered in the timing of technological 
de^'ciopments? 

Was training provLded in advance ojE introduction of, new technology? If so, how 
far in advance? To whom? By whom? 

What levels of training personnel are involved? Coorporate? Divisional? 
Plant? 

Who are the parties involved in making decision regarding the timing and 
cbhterit of training? 
e. i Data Bases and Decision Making about Technological Change 

How are traininR needs analyzed and defined? What sort of datT are used in 
decisiBn JnlSnl? What role db seniority and bumping prbcedures play m 
decision making abbut training needs and sites. 

What skill inventories (if anjy) does the company- maintain? Has the hew 
technology led to greater speciiidty/generality/polyvaience in skills? 

Are decisions about training needs made in term^ of individualized le^rhing 
programs, work group programs or unit-wide programs? \^ 

k. I How are decision made about the location bf training? 

D. 1 Contents and Duration of Training 

What are the characteristics bf the contents of, ^^i-^^S J^Jl"i^^^^„f u^uHV 
reconirney^ for various personnel Jnanageme^^ salaried workers and hourly,- 

workers) as a result of the renovation? 

Are sbcial skiUs considered important fbr management, salaried arid ^ho^^^^^^ 
workirs? ^ iSw are these skills beirig developed for these personnel through 
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training? 

3. Are basic educational sldiis (English, mathematics, etc.) included any of the 
training modules? 

4. ' What had been the minimum duration of training required for management, 

salaried and hourly workers in SEP before Jhey were considered sufficiently 
upgraded to perform their functions after the renovation? 

E. training. Technological Change and Employee Reactions 



1. What have been the workforce reactions to implications of technological change 
for their own. training? Does this vary by skill level, former job or job 
classification? What has been the union's involvement in and reaction to 
training for technological change? 

2. How does, decisibh making about training needs and training programs relate to 
matters of collective bargaining? 

3. Bow does training for and .following technolo^cal change relate to programs of 
Employe \nvbivement? To new method of statistical quality control? 

F. Distribution and Evaluation 

1. How is the training distributed between bccupatiohal categori«? ^hat impacts 
have training programs had on skilled trades apprenticehship programs? 

2. Who are the major providers of training? 

3. What changes in training provision (form or content) are expected with the 
development of the FORD/UftW National Skills Development Center? 

How is training evaluated (e.g^., at corporate, divisional,' plant arid individual 
level)? How are the results f ed _back to those involved (as trainers^ and 
students)? What rewards or incentives are involved (e.g., internal promotion, or 
a universally valid qualification or credential)? 
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APPENDIX E: Relevant Aspects of Union-Managemeht Agreements Covering 
Dearborn Engine Plant and the Rouge Gomplex 

A full explanation of the rules and regulations pertaining to emplo^ent in the 
U.S. auto industry cannot be accomplished in a lew pages. The 1982 col l»c*ive 
bargaining agreement between Ford and the United Automobile Workers fills 221 
Daels by itself; that document is supplemented by local agreements for each of the 
Srtjpahy's major facilities, to^l agreem«its can run several hundred 4>ages jn length 
themselves. Thus, rather than attempt an exhaustive review, we provide here a brief 
summary covering one important segment of labor practice: the seniority system. 
This summary attempts to describe the major features of the semority system and to 
indicate their application to the Dearborn Engine Plant and the Rouge complex. 

A central provision of the labor contract negotiated between the UAW and the 
automobile mahufacturers is the seniority agreement. Seniority rights are extended to 
all hourly employees after thej. have worked for the company beyond a specified 
probationary period. The seniority system protects employees 
treatment in times of shifts in employment levels (e.g., ^"""S periods of reduc^^ 
the work force) and provides a measure of employment security which increases with 
time in the company. 

However, as one might discern from the amount of attention it commands in 
the coUective bargaining agreements, seniority is an important mechanism in a variety 
of othei^ labor prfetices. For example, seniority plays an important role with respect 
to movement between jobs (i.e.' what is referred to ^ bidding): empioyees ar^ free 
to apply (bid) for posted openings in jobs and the relative seniority of the^ 
is used as a fHtering device in determining wWch applicants are eligible.^ _ In the case 
where seniority Is equal, or a case can be imade for the special qUalifi cations of a 
less senior applicant, seniority considerations may drop out of the process; however, 
rllative^ seniS-'ity tends to remain one, 1^ noj the central, factor ,.n ^^^^^"^ A'" 
vacancies. Seniority also counts heavily in applications for change of shift (or efforts 
to avoid being moved from one shift to another). 

Seniority provisions u^ly apply to the unit or facility in which the person is 
employed .St to the company as a whole. In other words, ah hour y worker achieves 
S5f aSumS^te. seniority in the facility (one plant or . set of allied P antsl which 
constitutes the local bargaining unit. Thus, an employee in Plant "X" at Ford Motor 
will acSnulatl seniority there if, b^ agreement of the company and the 
SSSf, pUt X is considered a separate Unit, ^he em ioyee;s seniority app i^^^^^ to 
Plant X. In case a work force reductiori occurs, workers will be laid 
seniority, rom lowest to highest, and recalled i^n the opposite order. The emploj^ee 
af pTant X. however, has priority over other laid-off Ford workers O.e., from outside 
Plant X). More than one plant can be included in tfe unit; but, even in those cases, 
priority is teiially given to employees from individual plants. 

The seniority system is also ronnected to distinctions that are made between 
different categories of Jobs. Roughly speaking, th«-e are thr^ gener^ T^^sembll-O 
outlined by til collective bargaining agreement: non-dassified jobs (e.g., assem^^^^ 
classified jobs (e.g.. semi-skilled jobs like that of job setter, production checker^ or 
ihlpector); and ?he skilled trades (e.g., electricians, tool and cfae ma 
rCpK-ers, knd miUwrights). An employee accumulate general semority_ in the plant 
br unit in which he/she works; addi4ioBally, he/she accumulates seniority in a job 
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jfi-bup. Hence, someone may have 15 years seniori^ty at Plant X, but only > years 
seniority as an electrician if he/she has only been ah electrician for 5 yearsi 
Moreovir, seniority in a job group serves as a selection mechanisrn_ for determtmng 
the order of lay-off in case where different job groups are differentially effected by 
a work force reduction. Hence, someone with 5 years seniority in the slatted ^ades 
wiU be laid off before someone with 6 years seniority in the sarne trade. beorDrtty 
by job group tends to follow the same organizational boundaries as general seniority 
(by plant or unit). There are some unique cases, however. 

The Rouge complex is one such case. In the Rouge, seniority tends to^ be based 
first by plant or unit and secondarily by job , grbup-^ ^efit f or the skilled trade^ 
Seniority calculations for the skilled trades uni^s (broken into construction and 
maintenance, tool and die, and trarispbrtation) cover the entire R°"Sf^J^°J'f/,^^ 
(including the steel mill). As a result, bidding for job openings and the shif^^ 
(bumping) which occutB during tirhes of reduction or expansion^ in _ empJoyrnen^^^^^ 
place across all the plants in the complex. For example, reducti^ons in_ employment 
at the steel plant (the jobs rnost favored by many skilled tradesmen) wiU ^result^^m a 
process of bumping down the seniority list among tradesmen and, consequently^ a 
shifting in skiUid trades personnel from plant to plant in order of seniority. 
Likewise, when the steel plant rehires (or opertings develop as a result of retirements 
there), bidding wiU foUow with mos^t^nnt to fill the chain of vacancies created. 



tm COPY AVAILABLE 



APPENlSlX F: training Budget, Representative Flow Chart arid Contents 

This appendix comadns three sets of materials: (1)^ summary of the training 
budget (and actual costs through 3une 1975) for the renovation — Erika project; 
(2) the flow chart and contend of training for new supervisors and (3) the_*.fldw 
chart and contents of training for technical indirect labor (espeically electricians). 
Although much more information about training materials has been made available to 
us, we only excerpted the representative materials which are referred to in the text 
of this report. 
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Eiffla fRAINTWQ BTOQET - COST SUHHARY 

ACTUAL 1978/79 

PROJECTED COSTS THROUGH BAEANCE 







COSTS 


JUNE 1979 


REMAINING 


> 


Management/Stipervisbry 




$ 16,655 


$ 360,860 




Technical/ProfeBBional 


51,895^^^ 


9,795 


42*100 


> 


Indirect Labor 


^,866,027^3)(»f) 


U96,509 


4,369,518 


? 


blreot Labor 


264,302^3) 


km 


263,738 


> 


Other Aiicciated Training 
Program Gbste 

TOTAL 




^5,622 


529,626 




$ 6.^34»887 


1769,045 


i 5.565.842 



lOTEt _ _ 

(1) Includes travel and living BjcpenseB, cohmiitattt feea, seminar and facility costs* 
In addition, this figure only reflects Baiaried new h6tir3y supervisors 
for seven (7) weeks at em average salary of $±500 a saonthi 

(2) IncludeB travel and living expenses^ seminar and facility costs. Salaried wages 
are not included in thii figure. 

^3) Hourly training includes both travel and living expenses and average wages paid 
per hour including 83% fringe and $1*37 COLA. 

(k) indirect labor costs include $3^ 5^9 ^000 for training 100 new appi^an^ Approxi 
mately $1,115,000 of this has be^h saved due to the delayed hiring (Feb thru 
June 19?9) of these apprentices* 
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EHIKA TRAINI 



HANAGEBEHT/snPiiviSOHI PROGRAH COST VARIABl£3 

0 Hourly Superviadr Developent 1) $1500 base rate 

Prbgrain 2) Seven-week training 

period 

o Potential Problei Analyaia l^g^ p^^. 
Seminar 

o Tean Baildihg Facility CoBts 

^ $2500 per prograa (3) 

6 Salaried Supervisor Institute $350 per person 

b Hourly Supervisor Inititute $225 per person 

0 H.3.S.3. AsseiBbr Certification $if95 per person 

b Problem Analysis Seminar $ 75 per person 

•KTAL HANAOQfflJT/SUPEHVISOKC TRAINING COSTS 



PffiJECTED 
NUMBER . 
TO BE 
TRAINED 



«I0 

W1 
11 
WO 



PROGRAM 
COST PER 
PARTIGIPMT 



103 

9?? 
350 
225 
495 
75 



TOTAt 
PROGRAM 
COSTS 



$ 2>625 $ 280,875 



4jl20 

38,000 
17,500 
^,075 

7,500 
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ERIKA TRAIHimjgtJDGEr^ 



iTendor Training at 
/endor Facility 



Vendor Training - 
Skilled Tradee at 
bbn. ISng. Fit. 



tfendor Training Hon- 
Skiiied Tradea at 
bbn. Engi Plt^ 



PROJECTED 
COST 



388^8^ 



Hourly Orientation 
Relay Lbgib 
Baaic Electronics 



BAfcftNCE DESCRIPTION 



^2*11,99? $3,03e $238,968 



360,91a 9*710 351,202 



388, 



Apprentice Training li;559;;®) - 3,086,000" 



Vendor viBitat?.brio by akilled 
tradeemeh to leafn trouble^ 
^Bhbbting techniques during 
debugging of equipment* 



High rigk 
timing b^coDtee 
a probleo , 
fflinimai time 
to train 
pereonnei 
Dbn. Eng. Pit. 

iffh riafc 



70,092 



11,160 5,3^2 



6e,i0§ 12|7! 



On-the-job training cpnduct- 
ed by key vendor geraonnei 
during machine inetailStibn, 
debugging and tryout 

eS-the-job training conduct- High riek 
edj>y key vendor peraohnel 
duzlng machine ihatallatidh^ 
debugging and tryout ^ 

^o^OTStr^pprenti<:e_.tiS:^^ 
ing program 

70^092 6-hbur orientation to 
Dbn. Eng. Fit. 

training mimiary on 

page 

See training eummary on 
page kk 




High risk . 
Mediuai ri^ 
ffl^ riak 
High risk 
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ERikA miNlK& BtJBBEf - INDIRECT lABOR 
^•'(cont'd) 



PH9JE6TED 

cbsi 



DESCRIPTieN 



SPEHT BAIAHCE 

,ic HydraulicB $ 'i5,i84 f 0 ^ 15,l81t See training BUinniary 

page 4H 



on 



lie RieuinatiDB ' 



18,705 



)bleiL inalyeiB Seminar 89^S80 



5gramfflabie Contrbller 5i99*f 
lematic interpretation 



18,705 See training miSary on 
- page 45. 



89,280; Training program that con- 
1 centratea on a syatematic 
approach'- to problem sdlTihg 



maition to Metric 



^,880 



idamehtala of Qaablihe 6,8^40 
jtnea 



0 

l,»f76 
1,15§ 



5, 



See training aummair on 
page k6 



khfkQk See iioaihing eummary on . 

5^688 See training aumauary on 
page lf5 



INDIRECT ^ABOR ^ ^ ^ - . --^ 

im COSTS ^ mm^21 t 496,509 $ 4»369,51& 



RISK 

High: riSc 
Higi riak 
Low ri^ 

High riak 
Hediro riok 
Medium riak 



rage hourly wage calculated at $18.00 including 85? finge and $1.37 COIA 
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HEtf SUPERVISOR TflAINING - SEVEN (?) WEEKS 



rhe Hourly Supervisor Program has beeh developed to provide ah effective and efficient way to train 
supervisors of hourly employes. There are various reasbhs why improved training has become an 
important issue within the Company^ Governmental regulations and strict specifications must be 
followed and met by our product. The hourly work force ^having become more khbwiedgeable^ educated 
and aggressive, has increased pressures on management and supervision^ 

*■ 

rhe objectives of the Hourly Supervisor Program are: 

. To provide systematic learning guides which will enable the hpiirly supervisor to perfora 
the entry level skills of his/her job correctly and efficiently. 

. To provide the hourly supervisor experience through which he/she can acquire the necessary 
skills to perform the technical and administrative respbrisibilitieg required in his/her 
position. 

rhe seven (7) week program centers around specific supervisoiy tasks and need-to-know information 
provided through task certification by an instructor supervisor and classroom instruction conducted 
by designated fuhctiohal area representatives i 



i'irst Week 



Duidhg the initial phase of the program super/isor will complete a Plant prientatibn 

md_ Familiarization^ The rema^ will be divided, between 

being on_ the floor for the beginning a^ end of the shi:"""^ and attending Functional Area 
Presentations. The on-fioor training is important here o help the .trainee adjust to the 
environment and begin working on Shift Start-Up and Shif Cbmpletibn tasks. 
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3Cbhd thrdxigh Fifth geek a 

The trainee will spehd the majority of tine duriiig these weeks cbmpletihg tasks. The ti*ainee 
uili comprete all the critical tasks Juld aa many pf the admihistrative/geheral taS^ as 
possible. Also during this period, the trainee idll attend. sess ih Oembnatratiph Hbdeling 
and Job Inatructional Training. Dembhstratibh Modeling deals with seven tribal sitiiatiphs the 
trainee will enccninter when dealing with his/her emplbyes. Jbb Ihatructibhal Training shbus 
the trainee how to break a Job down into elements and how to instruct an employe tb do a liew job. 



Lxth and Seventh Weeks 

The new 8upervi8br_will be assigned tb visit ahbther engine plant fbr prbductibh and assembly 
familiarizatibn. The trainee will_ observe ejcperiericed^ capable supervisbrs ih various areas 
perfbrm_ their Jbbs tb acquire knbwledge and understanding that can be transferred tb his/her 
jbb at Dearbbrh Engine. 



In additibn to cbmpleting the in-plant training phase and other plant visit s^ all new hourly 
supervisbrs will be BCheduled to attend the Hourly Supervisors Institute. 
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OEABBORH ENGlJffi PIANT 
HbUBLY SUPERVISOR EEVELOniENT PHOGRAH 



SELECTION 




PRE-SDREENING OF 






APPLIGABTS 




▼ 






ASSE5SENT THROUGH 






HASUFACTURIHG 






SUPERVISOR SELBCTION 








1 





ORIENTATION 



SALARIED PERSONNEL 

, ORIESrATieN 

4PEANTJEPffiSENTATIVE) 



ORIENTATION TO TRAINING 
PROCESS (PLANT HSR. Vliib- 
TiPEj PLANT TRAINING CO0M); 

INST. SUPEMNTENBEm' 



PRE-TRAINING 



ASSIGNHENT Kl TEAlNlNG AREA 
INTRODUCTION TELlNSfflHeTdR 
SUPERVISOR, SUPERINTEHCENT 



TRAINEE SPENDS ONE TO TWO 
ms WITH IIBTraCTOR 
SUPERVISOR ON FLOOR 

-OBSERVING AREA 



T 



TRAINEE ON-FLOOR 
FOR SHIFT 
STAET-OP 




TRAINEE RBCEIYIS FUNGfiONAi 
ITIONS . 



TRAINEE COHFLEOl^ 
SELF-CHECK (iK^ESTIONS 



TRAINEE VISITS FUNCTIONAL 
AlffiAS AS APPROPRIATE 



PRAINEE ON-PLOGR 
FOR SHIFT 
START-UP 
COHPI£TION 



TRAINEE O^LOOR 
FOB SHIFT 
COMPmTIOH 



fRAINffi OBSERVES INSTKICTOR 
FERFO^TASK 



TRAINEE VISIK FUNCTIONAL 
^piR ED 



TRAINEE PERFORMS TASK 
HNffiR INSTRUCTOR 
SBPERVTS6RIS BUffifitTOH 



1^ 



IBSTBUfilOI^SUPERIN- 

MTENDENT HONITORS 
TRAINEE'S : 
EBRFORMANCE 



r 



ASSIGNHENT 



GERTS'SD TRAINS 

JSSIGffifi TO 

SUPERVISORY POSITION 



rRAINEE COMPLETES 

THE AMEMCAN 
ttCHINISI TRAIHINGT*' 
PROGRAM 



AFTER SUCCESSFULLY 
COMPLETING TASK. TRAINEE 

eERfffiED AS 6mmm in 

TASK BY ISSTRUGTOR 

avisefi 



TRAII^ COie>I£^ 
ALL GRITleAt TASKS 
JITHirao BAYS}. 
CERTIFIED BYJNSTRUC- 
..OR SUPV. SUPEFJNT. 



I4i 



HH SUPERVISOR 
CmH£IE3 GENERAL 
TASKS WITHINJtlDR 
FCNTljBj^CT'HTIFIED 
AS, COHPETENT^BI 

SUPEflIWT!:HIKlfr 



HEg^SUPERVISOR 
JTTEND3 HOUBLt 
SUPERVISOR HBTITOTE 



ENGINE PKlDUeTiON 
.yiD ASSEMBLY 
FAMILIARIZATION 
PLSNT VISIT 



-5- 
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One 



Assignment s 



Driehtatiph 

Plant Familiarization 

Shift Start-up and Cdrapletiori 

Puhctiorial Area Presentations ^ 

Hachihe Techiibiogy - FfliidajnBntalB of Machining 



Certification on Critical Tasks 
Demonstration Modeling 

- Ihtrbduction 

- Situation #1, Meeting the New Employe 



Certification on Critical Taeks 
Demonstration Modeling 

- Situation #2, Assigning Work _ 

- situation #3, Handling a Cbmplairiihg ESnploye 



Certificatibh bh Critical Tasks 

Demonstration flbdelihg _ 

- situation ffiij Correcting Personal Work Habits 

- Situation #5^ Discussing Potential DiBcipiinary Action 



Week Two 



Week Threes 



-6- 
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(eont'd) 

ABsignnientB Hours to Complete 

geek Five r 

Gertificatibh dh Critical Tasks 19 
Demonstration Hodeling _ > _ _ 

- Situation #6^ Giving Recbgnitibn to ah Average Efeploye 2.5 

1 _ fot Perfprmance_ 

^ Situation jf7>_ Helping the Qnplbye to Learn the Job 2.5 

?bh Instimctibnal Train _ _ _ 6 

Additional MisLchiiie Training at Tool and Die Plant 10 

Weeks Six & Seven 

i Visit to Other Engine Plants 80 

;^ ■ ■ ■ -A ' . ^ 

- AsslRnment * 



Attend the Hourly Supervisor Institute - 40 



14S 
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r 




F.3 technical and Indirect La bor Trainin g 



I 
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TECHNIGAt^MINING 



The new and ea^anded use of advanced yechhoTdgy in the Desrborn 
Engine Pla^t reqaires extensive training for both salaried and 
hourly personnel responsible for set-Up," operation, maintenance 
and troubleshooting of equipment. This section is intended to 
provide a list^of technical training prdgrafts, both in use and 
planned, designed for the personnel of the Dearborn Engine Plant. 
Included is a sumnary of various training programs presently in 
use. 

This section is intended to show Vehdbr/Supplier/ln-House Training 
Prograns and Dearbon^Engine Plant per >mel who will require these 
various training programs i 
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TECHNICAL TRAINING PBQSEftMS 



Qeheral PrdgfomB 

• Fundamentals of the Gasoline &igine 
, Transition to Metric 



• Alien Bradley PfbgraBimable Cbhtrbllers 

• Cutler Hammer Adjusto-Speed Hotbrs 
. English Eibgic 

i Introductibh tb Hini-Computers 

. Modicoh Programmable Cbntrpller 
Numa-Lbgic Sblid State Controls 

i PDP-11 Computer 

• Prbgrammable Cbhtrbller Schematics 
i Ramsey. Sblid_State Controls 

k Relay Logic Trdubleshdoting 

• Sblid State Electronics 

• Tahdem-l6 Computer 




Air Logic 

Basic Hydraulics 
Basic Fnexsnatics 



Electrtcal/Eiectronic/Cianputer Programs 
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(cont'd) 



'Vendor end Supplier Training Pf bgfams 



Vendor 



E(iui|)inent 



• 


Arcade Tool Co 


. Dial Machine 


• 


A T fe T 


Cold test 


• 


Barnes 


/ Di ill Jfachine 


• 


Beach , 


Air Test 


• 


Bendix 


Gauges 


• 


eincinatti Milicron 


Broach 


• 


Crankshaft Machine 


Turning tfechine 


• 


Cross 


Transfer line 


• 


Detroit Broach 


Broach 


• 


Eaton Kenway 


High Bay Stacker 


• 


Eitel Fresia 


Straight9ner 


• 


Qcman 


Assembly Equipment 


• 


Ex-ceil-b 


Seat Finisher 


• 


Farvai* * 


I^be Systems 


• 


Ni Farver 


iiube Systems 


• 


Federal Product Corp . 


Auto Grader 


• 


Oilman 


AisembSy Shipment 


• 


Gishoit 


Balancer 




1.M.F, 


Flusher 


• 


Impco 


Polisher 


• 


IngersoB-fiand/ 


Hot Test 




Hamilton Test Systems 




• 


IhgersbUrRand 


Assembly Equipment 


• 


I.T.T. 


Grader 




Kihgsbuiy 


Various Rachihihg G 


• 


Lamb 


Transfer Idhe 


i 


Lahdis 


Grinders 



149 



EetStCAIrTRAIHIHG FRDGRAHS 



LaSalle 
Ha^OBB 
Hsittisbn 
Hicromatic 

Hotdb fi Hefryveather 

Haglo _ 

National Acme 

Otto Durr 

Ojy-^tal 

Place _ * 

Rahshpff 



lor 
Surf Tran 



Taylor & QaBkln 
Turner Brothers 

Electro Arc 



Welduction 
Advance Weight Specialists 
Babcock & Wilcox 
Safety Flow 

Metal Fab 



Transfer Line 

Gauges 

Grinder 

Hone 

Various Maching Operations 
AssembSy Equipment 
Gutter ^ 

Washgr.^----— ^ 
Phgs^tete Coster 
fz^sfer tine 

Washer ^ 

Mass Center 
Transfer iAne 
ehemical Seburring 
TiStfisfer Idhe 
Washjsr _ 
Assemb^ Equipment 

Tap Disintegrator 
Debur S Washer 
Induction Hardener 
Weight Checker 
Broach 
Washer 

Transfer line 



HDIHE CT LABOR TRAIHIHQ FROOaAMS 

^ Industrial Lift Truck Training Plan 
i. Final Ihspectibn Gauging Fundamentals 
. Print Reading (PrdceBS Illustrations) 



150 



ERIC 



TRAI NING PROGRAM 3UW IARIE3 



y Logic - The relay logic program haB been ddyelbped to enable participants to maintain and 
ibleshdbt relay logic systems* The objectives of this program are to. assist the participants to: 



Identify compbhehts and relate the physical ol)Ject to the symbols 
Interpret relay schematics* 

Hairitaih and troubleshbbt relay systems such as the mills and Washers bh the 
cylinder blbck line* ^ 

pfbgram will also prepare participants to accept prbgrammable cbr.troller training bh Mbdicbh and 
li Bradley syetems. 

b Electrbnice - This prbgfam ii primarily designed for maihtenahce persbnhel whb will service 
pment vith solid state electrbhic cbiitrbls* The prbgram participants vri learn the fundamentals 
olid state electrdhics as veil as develop trbubleshboting skills tbdiaghbs^ and correct electronic 
ts. The objectives of this program are tb enable the participants to: 

Identify typical solid state symbols. 

Interpret solid state electronic schematic diagrams. 

Maintain and trouble shoot equipment with solid state electronic controls such 
as the electronic gage systems located on the cylinder block line. 

c Hydraulic B * 'The hydraulic^rogram has been developed to qualify H^raulic Repairmen to maintain 
troubleshoot hydraulic systems. The objectives of this program sre to enable the participants to: 

9 

Interpret hydraulic circuit operations from schematic diagrams i 

togically troubleshoot a typical hydraulic circuit and deteraine the component 

which is malfuhctiohihgi 
Perform tests tb determine operating cbhditibh of hydraulic bompbhehts. 
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TRAIHIHG PROQRAH SMMARIES 
(cont'd) \ ~ 

Basic Pneumatics - The pneuStics program has been developed to qualify pipefitters to laintain and 
troubleshddt pneumatic ^yfltems. The objectives of this program are to enable participants to: 

. identifJ^ tjTJical pneumatic compohents. 

. Interpret pneumatic circuit operations from echematic diagrams* 
. Logically troubieshoot a typical pneumatic circuit and determine which 
component is malfunctiohihg. 

HetricB - This training ^ogram provides participahts with a view of why industry ie beginning to U8e_ 
metric measurement « Presentation of the simple terms imeter, litre, gram, milli, centi, kilo, Geisius) 
most employes will encounter at work is highlighted. Explanation of the International ^stem of 
Units (S.I.) and how it applies to dmplcqres is also provided. 

yundAffiflnt^^P of Gasoline Engines - This program covers all of the Byatems of the basic piston engine, 
i.e., induction, compression, ediaust, valve train and camshaft, lubrication, cooling, and crankcase 
ventilation. Ignition and carburetibh are covered only to the extent necessary to explain functioning 
of the total engine systen. This presentation also covers typical construction and functioning of 
engines used for automotive applications. 

Ailen-Bradley 1 (Basic) - Aii introduction to Allen-^adiey Progr^bie Controller (P.L.Cj familiarizes 
electrical personnel with the concept of controllers and their applications as directed toward in- ^ 
duatry. All electrical personnel will complete this program prior to visiting vendor facilities during 
the de-bug and tryout period. 

A llen-Bradley 2 (Advanoed ) - An in-depth program will totally familiarize electrical personnel with 
P.L.C.^a. The participants will learn detailed component descriptions and troubleshooting procedures, 
pirticiparits will ba exposed to basic programming and troubleshooting utilizing a CRT programming panel. 
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RAIHINQ PROGRA M SUMMARIES 
cont'd j 



bdico n 1 (B aaic) - An introduction to Hbdicbn Prbgraiiumble ControllerB familiarizeB electrical 
erfldtinel wit'FIhe concept of controllers arid their applications as directed toward^industiy. 
11 electrical pei-sonnel will complete this prdgrain prior to visiting vendor facilities during 
he de-bug and tryout periods 

[bdicon 2 (Advaneedl - An in-depth pi-ogi-aB will totally fwiiliarize electrical personnel with pro- 

TaBunable cbntrbllera. The program participants will learri detailed component deBcriptions, 

hstallatibn, mounting procedures and troubleshooting of basic cbmpbnents such as th§ power supply, 
irbcessbr, and input and output modules. Participants will be e:q)bsed to basic programming and 
.rouble shbbting utilizing the eST progi-amming panel. 

>..na r»nm«ble Controller Scheinatica - A program wtii be developei that will enable participants to 
nSrpret controller schematic diagrainB and utilize them as troubleshooting^aids. All electrical 
Personnel will be required to cbmplete this program and be certified through the Cbmpletion of 
ipecifically defined tasks. 
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ttiis flow chart describes the sequence of _ traihihg prbgraiti for 
electricians assigned to Dearborn Engine Plant. 
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